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Cytologic Studies of Sputum and Bronchial 
Secretions in Primary Carcinoma 
of the Lung 


SEYMOUR M. FARBER, M.D., F.C.C.P.. MORTIMER A. BENIOFF, M_.D.., 
JOHN K. FROST, M.D., MILTON ROSENTHAL, M.D. 
and GERD TOBIAS, M.D.* 


San Francisco, California 


Since most primary carcinomas of the lung are bronchogenic 
they tend to exfoliate cells into the bronchial lumen. The normal 
current of the bronchial secretions acts as a constant natural 
“curettage” carrying these cells upward in the sputum. It has 
been demonstrated! that neoplastic cells can be recognized in the 
sputum, after suitable preparation, in over 80 per cent of cases 
of proved carcinoma of the lung. The diagnostic accuracy can be 
appreciated when this percentage is contrasted with that achieved 
with other single procedures. The cytologic study of sputum for 
neoplastic cells is rapidly being accepted as a valuable aid in the 
diagnosis of cancer of the lung. The prerequisites to the effective 
use of this type of study are two: adequate cytologic technics and 
an extensive knowledge of the cellular components of sputum. 


Development of Cytologic Technics 


The expectoration of gross particles of malignant growths of 
the respiratory tract was recorded as early as 1843 by Walshe.? 
The first report of the finding of malignant cells in the sputum 
was made by Beale*® in 1860. The cells were found in a case of 
cancer of the pharynx. Hampeln‘ in 1887 was the first to report 
finding malignant cells in the sputum in a case of carcinoma of 
the lung. He used unstained smears of fresh sputum and considered 
that the numerous, large, polymorphous cells which were present 





*From the University of California Medical Service, San Francisco Hos- 
pital and the San Francisco Department of Public Health. 
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could only have arisen from carcinoma. The diagnosis of carcinoma 
of the lung was confirmed at necropsy. Other early workers®.* 
used unstained smears or smears stained according to simple 
methods. By use of these procedures, grossly abnormal cells, 
particularly if they occurred in clusters, could be recognized as 
malignant on the basis of rough morphologic characteristics. In 
spite of the fact that it is necessary to study the details of the 
nucleus and cytoplasm to recognize neoplastic cells which are less 
bizarre, Hampeln’ was able to report in 1918 that cancer cells 
were detected in the sputum in 13 of 25 cases of cancer of the 
lung. In 1939 Althayzen* reported from Russia a 70 per cent 
accuracy in diagnosis by this method. 

Later, a number of workers fixed, blocked, and sectioned sputum 
according to ordinary histological technics. This makes possible 
observation of finer cytologic detail. Encouraging reports on this 
method have been published by various South American authors® 
who have obtained positive results in from 65 to 100 per cent of 
their series. Other reports'® on the use of this procedure have 
been less enthusiastic and disadvantages have been pointed out. 
The preparation of sections takes much time and care. Cells may 
be distorted during sectioning. Suspicious portions of the sputum 
cannot be picked and thus serial sections must be made to insure 
accuracy. It is therefore understandable why this procedure has 
not been widely used. 

The development of rapid fixation of wet films of sputum made 
possible more widespread utilization of cytologic diagnosis. Bezan- 
con and de Jong": (1913), fixed their smears with a 1 per cent 
solution of chromic acid and stained them with Unna’s polychrome 
blue. They described the nonmalignant cellular elements of sputum 
in detail and discussed the origin of these elements. The cytology 
of malignant cells was also discussed by those authors. Ridge and 
Treadgold'? (1913) in England, studied the cytology of sputum in 
smears made by the same technic and noted that the stain was 
uncertain and that the films did not keep. Nevertheless, a number 
of other European authors'*:'*'5 utilized the Bezancon and de Jong 
technic and standard books on the examination of sputum de- 
scribed the technique and cytologic characteristics of nonmalig- 
nant and malignant elements on the basis of its use. 

A few years later Papanicolaou'® reported that he had developed 
a simple method of fixing vaginal smears by which good cytologic 
detail could be retained. In the course of a comprehensive study 
of human vaginal smears made during the normal menstrual cycle 
and in various pathologic conditions he found that exfoliated 
malignant cells from uterine cancer could be recognized. Although 
his findings were reported in 1928,'" little interest in the use of 
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his method was shown until 1943 when the monograph on vaginal 
smears by Papanicolaou and Traut'® was published. In 1946 Pap- 
anicolaou!® reported on the application of his method of fixation 
and staining to the diagnosis of cancer of the lungs, as well as of 
the uterus, kidneys, bladder, prostate, and stomach. He was able 
to demonstrate malignant cells in the sputum in 18 of 21 cases 
in which carcinoma was proved to be present. In 4 other cases 
malignant cells were found in the sputum and the diagnosis was 
confirmed clinically or roentgenologically. 

Herbut and Clerf used the Papanicolaou technic for the study 
of secretions obtained at bronchoscopy and in 1946?°?! reported 
that they had been able to make an accurate diagnosis in 47 (82 
per cent) of 57 cases of carcinoma of the lung. Herbut?? cites 15 
cases in which a diagnosis was made on secretions obtained bron- 
choscopically, but in which malignant cells were not found in the 
sputum. The technic was also used by Woolner* and McDonald?* 
who found malignant cells in the sputum in 70 cases. They gave 
excellent descriptions and illustrations of both the malignant and 
nonmalignant “flora” of the sputum. How many of these cases 
were proved to be cases of primary carcinoma of the lung was 
not stated, nor was the total number of cases studied mentioned. 

Dudgeon in London was impressed with the excellent cytologic 
detail in smears of feces fixed in Schaudinn’s solution for the study 
of parasites. In 1924 he applied this method of fixation to smears 
of human milk?‘ for cytologic studies in various conditions. In 
1927 Dudgeon and Patrick?° reported on the use of this wet-film 
technic in the study of this films of scrapings from tumors and 
other tissues. The material was stained with hematoxylin and 
eosin. According to their report cytologic detail was clearly shown 
and the nature of the tumor or tissue could be determined with 
a high degree of accuracy. Eight years later Dudgeon and Wrigley?® 
reported that they had used this wet-film technic for examination 
of the sputum for neoplastic cells. In 58 proven or probable cases 
of bronchogenic carcinoma the sputum had been shown to contain 
malignant cells in 39 (68 per cent). 

Dudgeon and Wrigley’s report was followed in 1937 by the report 
of another excellent cytologic study of the sputum by Gloyne.?’ 
He modified their technic slightly and was able to demonstrate 
malignant cells, as well as the normal cellular flora. Barrett?® 
(1939), reviewed the work of Dudgeon and Wrigley. Gowar?® also 
used the Dudgeon technic and in 1943 reported that he had found 
malignant cells in the sputum in 36 (64 per cent) of 65 cases of 
carcinoma of the lung. 

An outstanding report on the examination of sputum for malig- 
nant cells was made by Wandall in 1944.’ It was based on exper- 
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ience obtained in the study of sputum from 250 patients with 
various types of pathologic conditions of the lungs. Using the 
Dudgeon wet-film technic he was able to detect neoplastic cells 
in the sputum in 84 of 100 cases of what was proved to be carci- 
noma of the lung. Numerous excellent illustrations were included 
and the cytology of the sputum was thoroughly reviewed. Anyone 
interested in this field should study this work carefully. 

It appears then that by means of a wet-film technic (Papani- 
colaou or Dudgeon) cancer cells can be found in the sputum or 
bronchial secretions in most cases of carcinoma of the lung. Early 
failures to find cells were probably caused by inadequate appli- 
cation of the technic. Results of work with wet-films fixed by the 
Bezancon and de Jong technic were not as satisfactory as those 
obtained with the newer technics because the staining was un- 
certain and the films Kept poorly. 


Preparation of the Material 


To obtain accurate results in the examination of sputum for 
malignant cells, they must be demonstrated in their best-preserved 
state, in the most expedient fashion, and in the highest concen- 
tration. Fresh sputum should be obtained whenever possible. That 
raised by spontaneous coughing is the most likely to yield positive 
results. In any event, the sputum should be raised from the bron- 
chial passages by deep coughing. 

After the sample has been obtained, the careful picking of 
representative portions enhances the chances for successful use 
of this procedure. To facilitate this selection, the material should 
be placed in a Petri dish or on a watch glass and examined against 
a black background. A magnifying glass may be used to detect 
small bits of tissue. At times it is easier to examine the sputum 
if it is first gently emulsified with normal saline solution, espec- 
ially when it is very purulent or tenacious. Suspicious bits of tissue, 
blood flecks, and necrotic material are picked and gently smeared 
over two thirds of a glass slide. The smears should be uniform 
and moderately thin, that is, 1 cell thick, as in ordinary blood 
smears. 

As soon as the smear is spread it should be immersed immediately 
while still wet in a fixative solution consisting of equal parts of 
ether and 95 per cent ethyl alcohol. Even a moment’s delay may 
permit the thinnest portions of the smear to dry and hence may 
cause significant loss of cytologic detail. Paper clips should be put 
on the ends of alternate slides to prevent contact. The material 
may be left to fix for long periods or it may be removed after 
from 2 to 4 hours, dried, and, if the smeared surface is suitably 
protected, transported to a laboratory for examination. 
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If the slides are not to be made directly, sputum may be collected 
in various fixatives. In our experience the ether-alcohol mixture, 
or 80-95 per cent alcohol gives adequate fixation. If a lower per- 
centage of alcohol is used, distortion of the cells is more likely to 
occur. After collection in this fashion, the mixture of sputum 
and fixative is centrifuged, and the lowermost portion of the 
resultant “button” is spread on a slide with egg albumin. The 
pattern of cells is often disrupted and single cells prevail; but 
cellular concentration is increased and mucus and debris are 
minimal in amount. 

When “buttons” are prepared the cells are rounded and not 
spread out, so that much of the fine detail is lost. Indeed, the 
appearance of the spread out cells has been a revelation. The 
difference is sometimes almost as striking as that between bone 
marrow sections and sternal marrow smears. Many entirely equiv- 
ocal changes in sections such as incomplete keratinization, are 
apparent in comparable smears. Small malignant cells, scarcely 
distinguishable from lymphocytes in sections, show obvious de- 
formities in smears. In addition, sectioning of the “button” is more 
costly and time consuming, even when the required equipment 
is available. 

Papanicolaou stated that he preferred to collect all sputum in 
70 or 95 per cent alcohol. In his laboratory*® a portion of the fixed 
mucus is spread with a rotary motion between two albumin-coated 
slides, and is placed in the alcohol-ether mixture for final fixa- 
tion. Although the advantage of selection of suspicious portions 
of the sputum is lost, the fixation is excellent and cytologic detail 
can be seen clearly. 

Various other fixatives have been employed with varying degrees 
of success. Schaudinn’s fixative was used by Dudgeon, Wandall, 
Gowar, Barrett, Gloyne; Bouin’s by Mathews;*!. formalin by Ze- 
mansky,*? and 1 per cent solution of chromic acid by Bezancon 
and de Jong. Visualization of cytologic detail with these fixatives 
has not been improved, in our hands, over that obtained with 
ether and alcohol, and in most instances it has been actually less 
Satisfactory. Further, some are more complicated to use, others 
are less generally available. 

The trichrome stain developed by Papanicolaou has been used 
by us almost exclusively because of its many advantages over the 
other methods we have used. Other stains have been used by 
many with good results; for instance, Dudgeon, Wandall, Gowar, 
Mathews and Gloyne found hematoxylin and eosin to be satis- 
factory. Some prefer eosin-methylene blue or Shorr stain. 

The greatest value of Papanicolaou’s stain is probably the trans- 
parency of the counterstain obtained by the use of solutions of 
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high alcohol content. This enables one to see more clearly through 
the mucus and debris, as well as through overlying and crowding 
cells, which frequently are present in a slide prepared in this way. 
The brilliancy of the colors, and the predictability of the color 
range aid greatly in identifying and classifying cells. The nuclear 
detail is brought out well and consistently from slide to slide, 
without necessity for staining control under a microscope. 

The staining procedure (Papanicolaou modified by Graham*) 
is as follows: The slides are removed from the fixative at any time 
after one-half hour has elapsed and stained immediately. They 
may be left in as long as two weeks if necessary. If only a few 
Slides are to be stained at a time, Coplin jars may be used. How- 
ever, for routine work it is more convenient to use staining dishes 
and slide carriers which may be transferred from dish to dish 
rapidly and will hold up to 20 slides. They are successively carried 
through the following solutions as indicated: 

The slides are then mounted in neutral Canada balsam. Total 
staining time may be as little as 30 minutes. 





*Graham, Ruth, Vincent Memorial Laboratories, Massachusetts General 
Hospital, personal communication. 


70% alcohol (ethyl) 10 dips* 

50% alcohol 10 dips 

Distilled water 10 dips 

Tap water 10 dips 

Harris’ hematoxylin 3 minutes 

without acetic acid) 

Tap water 10 dips 

0.5% hydrochloric acid 5 dips (NO MORE) 
Tap water (running) 4 minutes 
Lithium carbonate solution 1 minute 


(2 ec. saturated solution in 
200 cc. of distilled water) 





Tap water 10 dips 
50% alcohol 10 dips 
70% alcohol 10 dips* 
80% alcohol 10 dips 
95% alcohol 10 dips 
Orange G-6 1 minute 
95% alcohol 10 dips 
95% alcohol 10 dips 
Eosin (EA 50) 2 minutes 
95% alcohol 10 dips 
95% alcohol 10 dips 
95% alcohol 10 dips 
Absolute alcohol 4 minutes 
Xylol 5 minutes* 





*At the points indicated slides may be left in the solution longer, if 


desired for convenience. 
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The thorough examination of every area of an adequate number 
of slides is essential for effective use of this procedure. Screening 
under low power (x120) is adequate if higher power (x450, oil 
immersion) is used when suspicious cells are encountered. A “hit- 
and-miss” examination or an “over-all” impression does not suf- 
fice. A thorough and systematic screening of the whole slide by 
a competent, specially trained technician using a mechanical 
stage, is essential. It is desirable that at least 3-5 slides be made 
from each of 5 daily specimens, and examined, before a report 
is given. At least 15 minutes per slide is required by our technicians. 
Suspicious slides require more time. 

Secretions obtained at bronchoscopy are smeared and fixed in 
the same manner as sputum. An effort should be made to obtain 
material from the suspicious portions of the bronchial tree. 

The finding of malignant cells in pleural effusion is of the 
greatest prognostic, as well as diagnostic, aid in bronchogenic 
carcinoma. Soon after tapping, the fluid is centrifuged, the fresh 
button is smeared on a siide, and the preparation is then immed- 
iately immersed in ether-alcohol fixative. The slides are stained, 
mounted, and screened in the same way as slides of sputum. It 
is also advisable to prepare a “button” for routine blocking and 
sectioning. 


Cytology of Sputum 


Before attempting to recognize malignant cells in the sputum 
and bronchial secretions it is necessary to study the cells which 
are present in nonmalignant disease. Direct smears were made 
from normal fresh tissue obtained at surgery or autopsy. An 
attempt was made to determine the identity of all cells observed. 
Direct smears from fresh pathologic tissues were then examined 
and correlated with the histologic picture as seen in sections. 
Smears of sputum from patients with nonmalignant disease were 
then studied and a constant search was carried on for bizarre 
types of cells which might be confused with malignant cells. As 
a result of these studies the following descriptions are presented: 

Nonmalignant Cellular Constituents: “Epithelial cells.” Epithe- 
lial cells are shed constantly from the walls of the respiratory tract. 

1) Squamous cells line most of the pharynx and larynx. In 
sections the basal cells appear small, and crowded and have small 
dark nuclei. In smears, made directly from the surface of laryn- 
geal mucosa and of sputum, these cells do not have particularly 
dark nuclei and they are only slightly smaller than those at inter- 
mediate levels. The reason for this difference is not clear. It may 
be that when nuclei are relatively crowded, they tend to resist 
decolorization of hematoxylin. The cytoplasm of basal cells covers 
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an area approximately twice that of the nuclei, i.e., much less 
relatively than the cytoplasm of more superficial cells. The Papani- 
colaou stain colors the cytoplasm an “indifferent” blue or green 
and no structural differentiation is seen. The cytoplasm of cells 
nearer the surface are flatter and wider and acquire an angular 
outline. Close to the surface as complete cornification is attained, 
the nuclei may fade or become pykKnotic. Intercellular bridges are 
occasionally seen in clumps of epithelium in smears. The well 
differentiated squamous cell is seen as a wide flat, bright orange 
sheet; folding of the edges demonstrates its thinness. Appearances 
of maturation and keratinization as seen in smears are described 
in detail in the section on malignant cornified cells. (Fig. 1). 

2) Columnar cells may be seen individually and spread out, and 
have oval nuclei measuring as long as 13 micra; or they may be 
seen in compact groups in which nuclei are as little as 5 micra 
across. One must be thoroughly familiar with the appearance of 
columnar cells in order to distinguish them from small malignant 
cells. Sometimes the cytoplasm of rounded-up columnar cells ap- 
pears only as a narrow blue rim, or may not be seen at all and it 
is also scanty in clusters of cells. For this reason the criterion of 








FIGURE 1: Normal squamous epithelium and squamous metaplasia. (a) Section 
of normal laryngeal mucosa. X300. (b) Direct smear. Superficial squamous cells. 
(c) Direct smear. Basal squamous cells. The cytopla m is colored green-blue. 
There is no evidence of keratinization. (d) C-47-14. X500. Section of squamous 
metaplasia. Case of lipoid pneumonia. Note moderately large nucleus to cyto- 
plasm ratio and moderate irregularity of nuclei. (e) S-47-14. Sputum of same 
case. Note variation in size of nuclei, as well as in staining intensity. (f, g) Same 
case. Hyperchromatic nuclei with moderate size in cornified cells. The cytoplasm 
stains orange and is quite refractile. 
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large nucleus to cytoplasm ratio cannot be used for recognition 
of small malignant cells. 

The columnar-cell nuclei are only occasionally slightly irregular 
in shape and the chromatin pattern is delicate. The nucleus may 
be a hazy grey with indistinguishable granules or there may be 
a uniform dispersion of minute granules with an infrequent small 
karyosome and sometimes one or two tiny acidophilic nucleoli. The 
nuclear membranes are fine, if seen at all. Occasionally the cyto- 
plasm retains its columnar shape with cilia and blepharoplasten 
at one edge. It is by study of such cells and concomitant ones that 
the variability of this type is learned. “Goblet cell’ nuclei are quite 
similar. They are located basally and the cytoplasm is moderately 
distended, globular, and faintly staining. (Fig. 2). 

“Alveolar lining cells’: Rather forceful smearing of normal lung 
tissue will reveal sheets of cells with small moderately granular 
round nuclei, slightly larger than those of columnar cells, and 
with wide clear polygonal cytoplasm. In some places such a sheet 
may give over to a sheet of columnar cells with its much narrower 
cytoplasm outlines. Cells are found which are morphologically 
identical to these cells in the sputum, but preserved sheets are rare. 


"iv Vi @s 


: 





FIGURE 2: X500. Columnar epithelial cells. (a) Section of normal bronchial 
mucosa. Many of the nuclei appear hyperchromatic due to overstraining, but on 
smears, stained by the Papanicolaou technique, overstaining is rare. (b) Sputum. 
The cells are spread out and the fine granularity and light staining of the oval 
nuclei is evident. Note blepharoplasten and cilia. (c) Direct smear. Goblet cells. 
The nuclei are somewhat more irregular than those of columnar cells. (d) S-47- 
88. Sputum. This group of columnar cells shows the separation and rounding up 
frequently seen in sputum. (e) Direct smear of normal lung. Sheet of columnar 
cells viewed “en face.” The nuclei appear small and round and the cytoplasm 
appears scanty. There is a characteristic regularity of pattern, however, 
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“Histiocytes” and macrophages: The term “histiocyte’” may be 
reserved for cells resembling the “resting wandering” cells in 
areolar connective tissue, in which evidence of phagocytosis can- 
not be shown. When the cells become phagocytic and engulfed 
debris is present they are called macrophages. Histiocytes have 
small frequently twisted or folded vesicular nuclei and there are 
rarely pyknotic (5 micra) forms. Some do show a moderately 
coarse granularity, or in some a few coarse granules may be 
connected to a few threads. The cytoplasm is abundant, frequently 
streamed out and poorly demarcated, and characteristically retic- 
ulated or foamy and poorly stained. The nuclei of the macrophages 
usually enlarge and may be quite round, having a prominent 
membrane and a fairly dense granular chromatin dispersion. 
Several rather large condensations of chromatin may be connected 
with prominent threads. Coherent sheets of cells with large dis- 
tinct nuclei and abundant sometimes rather dense cytoplasm are 
commonly seen in alveolar spaces of diseased lung. In sputum the 
diameters of nuclei in many such groups averaged 10 micra and 
that of the cells ranged around 15 micra. The cytoplasm may be 
denser than that of most histiocytes but is usually foamy or 
reticulated in some cells and stains light brown. Rarely a mod- 
erately large hyperchromatic nucleus is seen. In cells with this 
type of nucleus the cytoplasm is still abundant and the nuclear 
outline is smooth. Particularly because of their heavy nuclear 
membrane, the finding of such cells indicates that special effort 
should be made in further search, since they resemble some cells 
of the incompletely cornified epithelium seen in smears from 
epidermoid carcinoma. 

The simple small type of histiocytes are not different from 
epithelioid cells as seen in smears of tuberculous sputum or tissue. 

The macrophages frequently contain soot. As “heart failure” 
cells, they contain hemosiderin derived from extravasated blood. 
They may be present in many other conditions besides congestive 
failure such as infarction and lung abscess. Cells containing fat 
are not only found in lipoid pneumonia, but in other inflammatory 
processes, and presumably the fat is derived from necrotic ele- 
ments. With chronic infections and foreign body reactions (bron- 
chiectasis, tuberculosis, lung abscess) the large multinucleate cells, 
including the Langhans and foreign body types, often occur. Those 
that we have seen in sputum have small uniform finely granular 
round nuclei. . 

Blood Cells: These enter the sputum by simple extravasation, 
as well as frank hemorrhage. Erthrocytes stain orange to red. 
Occasionally they are distorted by smearing but are easily recog- 
nizable. The majority of malignant cells in sputum have not been 
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accompanied by erythrocytes. Polymorphonuclear leukocytes are 
always distinguishable as such. A dense clump may give a momen- 
tary appearance of an aggregate of hyperchromatic pleomorphic 
cells but the small size of the nuclei and their multilobularity 
quickly become obvious. Monocytes have small nuclei, the trans- 
verse diameters measuring 2 to 3 micra. They are indented or 
kidney shaped and have a fine granularity. The cytoplasm is 
usually foamy and poorly stained. Lymphocytes present nuclei 
which measure about 4 micra in diameter and the cytoplasm is 
barely seen. The nuclei are quite dense, although sometimes 
uniform coarse granules can be seen. Plasma cells contain nuclei 
of similar size. The chromatin granules are larger, more discrete 
and angular in outline. The nuclei are eccentrically placed in an 
abundant poorly staining cytoplasm. 

Megakaryocytes are described in sputum by Wandall as normal 
immigrants from the capillaries. He stated that their large nucleus 
has “berry-shaped” lobulations in an abundant clear pale cyto- 
plasm. We have never seen a megakaryocyte in the sputum. As 
seen in smears of bone marrow stained with the Papanicolaou 
technic, they might be mistaken for malignant cells because the 
nuclei are hyperchromatic. 

Malignant Cells in Sputum: In order to recognize the appear- 
ance of malignant cells either singly or in clusters without the 
benefit of invasive pattern our first approach was the direct 
smearing of the surface of fresh tumors. These were compared 
with direct smears from nonmalignant lesions and normal tissues. 
Further, cells which were considered to be malignant in sputum 
were constantly associated with similar cells in sections of carci- 
noma from the same patients when available (Fig. 3). As has 
been stated a constant search was made in both sputum and 
sections from patients with nonmalignant disease for cells which 
might be difficult to differentiate from cancer cells. It is a well 
known fact that many cells in sections of carcinoma cannot be 
differentiated from normal epithelial cells. This is also true in 
smears. 

An attempt was also made to differentiate the types of carci- 
noma by the characteristics of the cells which were observed. 
This requires a consideration of the classification of neoplasms 
of the lung. Ewing*®* divides them into the following types: 
1) Bronchogenic carcinoma may be of the squamous cell type or 
of the cylindrical cell type. The latter may have a glandular, 
papillary, medullary, or mixed pattern. 2) Anaplastic carcinoma , 
is usually assumed to have derived from bronchogenic carcinoma, 
although some separate off part of this group as “oat-cell” carci- 
noma. 3) Alveolar carcinoma is multicentric or diffuse, originating 
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in the alveoli or at least in the distal portion of the pulmonary 
tree. These neoplasms show a variable pattern ranging from a 
glandular one to an indistinctive infiltration. 4) Mucous cell carci- 
noma shows a uniformly glandular morphologic picture and marked 
production of mucus. 5) Malignant bronchial adenomas are very 
rare. Indeed their existence is disputed. They have a peculiarly 
regular arrangement of uniform small cells into columns, resemb- 
ling the carcinoids of the intestinal tract. In smears it has fre- 
‘quently been possible to identify epidermoid malignant cells. 
Rarely an adenocarcinoma or anaplastic type has been recognized. 
Recognition of the other types of carcinoma listed above has not 
been feasible. Cells from all the groups may be indistinctive and 
recognizable only as malignant. 

Characteristics by which malignant cells may be recognized are 
frequently described by general terms, such as “bizarre,” pleo- 
morphic or “wild.”’ These are sufficient for some cells and clusters 
which are so abnormal that no special experience is needed for 
recognition (Fig. 4). In the majority of instances, however, a 
more detailed analysis of the morphology.of the cells is needed 
to distinguish them from histiocytes, columnar cells, and incom- 
pletely developed or metaplastic squamous cells. 

It is our impression that the malignant cells and groups may 
be classified into distinct types for convenience in reference and 





FIGURE 3: Comparable cells in sections and sputum. (a) S-47-47. X300. Section. 
Epidermoid carcinoma. (b) Sputum, same case. The thick clump, equivalent to 
a tiny biopsy, shows crowding of nuclei, variation in size, hyperchromatic forms, 
and large nucleoli. Keratinization, as evidenced by thick cell membranes, con- 
centric fine lines, and orange staining is definite in the smear but not in this 
field of the section. (c, d) S-47-67. X400. Epidermoid carcinoma, section and 
sputum smear. No one cell in the smear in this field is patently malignant but 
the variation in size, large nuclei with scanty cytoplasm, and variation in chrom- 
atin are very suggestive. Sufficiently more variation was found in other fields to 
render a diagnosis reasonably certain. 
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comparison. The following tentative groupings are suggested. 
Cells with the following characteristics can be reported as “con- 
sistent with malignancy”: 


Large Cells (with nuclei ranging about 15 micra): 


Type 1: These are preeminently the cells which allow a positive 
diagnosis even though they do not necessarily occur in clusters. 
Sometimes it is possible to make the diagnosis after finding two 
or three cells of this kind. However, when one is found more are 
almost always forthcoming. There is dense, almost opaque, hyper- 
chromatism, or moderate hyperchromatism with thick ill-defined, 
smudged-appearing chromatin condensations, usually in streaks 
which are eccentric. The nuclear membrane, where it does not 
border on a chromatin condensation, is thick. The nucleus is 
frequently irregular, and particularly may have a jagged contour, 
with one or more pointed protrusions. The irregularity of the 
nuclei is quite different from the folding and wrinkling of cre- 
nulated histiocytic nuclei which appear bended or folded as if 
by external forces. A fold in the periphery of histiocytic nuclei 
is usually accompanied by one or more streaks or wrinkles as if 
the nearby portions are yielding to the distortion. The nuclei of 
malignant cells appear to have grown irregularly. Warning must 
be given about one kind of histiocytic cell that is rarely observed 





a b 





FIGURE 4: Clumps of malignant cells. X800. (a) S-47-51. Sputum. Unproved 
Note great variation in size, shape, and tinctorial density. Some of the cells show 
massive chromatin condensations. Lower right nucleus is disproportionately clear. 
A mitosis is seen in the cell to the left. (b) S-47-53. Sputum. Adenocarcinoma. 
Note the great variation in size, markedly irregular “jagged” contours and heavy 
nuclear membranes. In the upper right cell the “smudged” appearing eccentric 
massive chromatin condensation is striking. 
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and has been seen in smears of tuberculous tissue. This is ap- 
parently a degenerated cell in which the nucleus is moderately 
large, densely hyperchromatic, and shows angular deformity. These 
have had a uniformly smudged appearance, no discrete particulate 
or linear formation being discernible. For this reason, degenerated 
malignant cells may not be diagnostic. 

The malignant cells frequently contain large nucleoli. A huge 
(over 2 micra) nucleolus alone may be pathognomonic but this is 
not certain. The cytoplasm may be relatively scant, its area being 
estimated at about half that of the nucleus. The cytoplasm may 
be dense, but sometimes is poorly outlined. There are occasional 
inclusions which usually appear to consist of nuclear debris. Sur- 
prisingly, evidence of “cannibalization” is not infrequently ob- 
served (Figs. 5a and 5b). 

Type 2: A second type is usually diagnostic only if an ag- 
gregate of cells can be seen, the individual criteria being rein- 
forced by anisonucleosis and variability in staining intensity. 
These cells do not show the massive chromatin condensations seen 
in type 1 although there are eccentric irregular clumps. In addition 
large cleared areas produce a marked contrast and asymmetry, 














FIGURE 5: X800. Three types of malignant nuclei. Type 1: (a) S-47-83. Sputum. 
Adenocarcinoma. Heavy smudged appearing chromatin condensation in center of 
nuclei. Note also huge size and irregularity. (b) S-47-1. Sputum. Epidermoid 
carcinoma. Heavy chromatin blocks with general hyperchromatism and heavy 
nuclear membrane. Note also sharp corners along nuclear contour.—Type 2: 
(c) S-47-53. Sputum. Adenocarcinoma. Upper nucleus and low middle nucleus 
show abnormal clearing, with chromatin condensations along edges. (d) D-17- 
155. Direct smear. Bronchogenic carcinoma. “Moth-eaten” appearance of nucleus 
due to spotty clearing. No hyperchromatism. There is abundant cytoplasm as is 
true of many malignant cells——Type 3:.(e) D-47-155. Direct smear. Bronchogenic 
carcinoma. Uniform distribution of coarse, unequal, irregular chromatin gran- 
ules. (f) B-47-117. Bronchoscopic smear. Anaplastic carcinoma. 
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in contradistinction to vesicular nonmalignant cells. The contrast 
between cleared areas and condensations may give a “moth eaten” 
appearance. The combination of type 2 nuclei with one or two 
other criteria such as heterogeneity, great size, large nucleus to 
cytoplasm ratio, is the most frequent diagnostic finding (Figs. 
5c and 5d). 

Type 3: Cells with even distribution of chromatin, but with very 
heavy irregular granules, varying in size and shape. These gran- 
ules are sharply defined and jagged in outline, not to be confused 
with large but smooth condensations rarely seen in degenerated 
nonmalignant cells. A direct smear from one bronchial adenoma 
showed uniform moderate-sized cells and nuclei, but the nuclei 
showed frequent large chromatin granules (Figs. 5e and 5f). 

Type 4: Malignant squamous cells. If there is definite keratin- 
ization in the cells, certain modifications in the criteria of malig- 
nancy may be made. Differentiation of these cells is indicated 
by several appearances. The cytoplasm may be angular in outline, 
as in well-cornified cells, or it may be round with a hard, dense 
border. The cell membrane appears thickened; a double membrane 
sometimes is seen, the outer layer being a fine line. The increase 
in density may be indicated by the increased refractility, diffrac- 
tion lines being easily elicited; or the periphery of the cell, for 
a wide zone, may become dense and hyaline, forming a ringlike 
structure. The bright orange color and tiny granular particles 
are characteristic but not necessarily pronounced. In the rather 
well-differentiated cells, fine concentric lines are frequently seen 
in the cytoplasm. The nuclei often have a crumpled contour, 
caused by small wrinkles and indentations different from the 
gross bending and folding over of histiocyte nuclei. The term 
“vesicular” is commonly applied to the usual configuration of a 
few large granules, sparsely scattered fine granules, and there is 
usually a large nucleolus. The uncornified epithelial cell, known 
by its frequent association with the others, is round and smooth 
in contour, has a green staining cytoplasm, and a moderate-sized 
round nucleus, usually with a distinct nuclear membrane. This 
cell cannot be distinguished from some histiocytes; but if it is 
large and has the usual chromatin aberrations its malignant 
nature can be detected. Sometimes a diagnostic clump of cells 
with large oval nuclei which are quite uniform is found. In these 
there is very little cytoplasm and the appearance is almost that 
of a clump of large nuclei. The nuclear membranes are thick and 
nucleoli are prominent but the chromatin granules are fine and 
the nucleus may be called vesicular. The nuclei are too large 
and crowded to be either histiocytic or metaplastic. Similar cells 
are frequently seen in sections of carcinoma (Figs. 3 and 6). In 
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the study of such groups it is extremely useful to have an eye- 
piece micrometer. It has several times been our experience that 
a “feeling” that a group of cells was malignant was essentially 
based on their size, the other abnormalities present not being 
sufficient for smaller cells. It is awkward to estimate size by 
visual memory and the actual estimate is surprisingly influenced 
by hyperchromatism, scanty cytoplasm, etc. 

One type of malignant cornified cell is a giant form, the diam- 
eter of the nucleus measuring over 20 micra, and the cell over 30. 
These usually have large chromatin granules or other abnorm- 
alities. More frequently a sheet or thick clump of cornified cells 
may be found. It is not necessary for these to include individual 
cells which are patently malignant, but the large nuclear-cyto- 
plasmic ratio, occasional hyperchromatic forms, coarse granularity, 
and the general variation differentiates them from those of meta- 
plasia. As in tissue sections the cells in thick clumps appear smaller 
because they are not spread out. Their nature is indicated by 
occasionally discerned keratinization, the crumpled contour of 
the nuclei, and the large nucleoli, all of which are best seen in 
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FIGURE 6: Malignant squamous cells. X600. (a) S-47-97. Sputum. Epidermoid 
carcinoma. These cells are huge, the one on the right measuring 36 micra, the 
nucleus 20. The thick cell membrane is especially prominent. (b) S-47-47. Spu- 
tum. Epidermoid carcinoma. (c) B-47-29. Bronchoscopic smear. Epidermoid car- 
cinoma. The cells in ‘b’ and ‘c’ are not diagnostic. The relatively large nuclear 
size is suggestive. The dense thick cell membranes (colored orange) are charac- 
teristic of abnormal squamous cells. The “frosted-glass” appearance of the nuclei 
in ‘b’ is common in squamous cell nuclei. (d) B-47-1. Bronchoscopic smear. 
Epidermoid carcinoma. The large size and elliptical shape of the nucleus of the 
cell in the center is probably not consistent with benign lesions. The thick 
orange cell membrane is not well seen in the picture. The lower two spindle 
shaped cornified cells with elongated nuclei have not been found except in 
association with carcinoma. 
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the marginal cells. It should be noted that a thick clump of any 
kind of cells will stain orange. Frequently tiny densely orange 
cornified cells with pyknotic nuclei are seen in sputa in cases of 
epidermoid carcinoma. They may be only slightly larger than 
leukocytes. These are usually associated with larger diagnostic 
cells. When seen by themselves, without nuclear aberrations, they 
are not diagnostic of malignancy because they are also present 
in metaplasia. 

Small Cells (diameter of nuclei: 5 to 10 micra): The criteria of 
malignancy, as in the large cells, are: hyperchromatism, aniso- 
nucleosis, irregularity of shape, with frequent protrusions, large 
irregular and variably sized chromatin granules. The difference 
from the normal variation of columnar cells or small histiocytes 
may be extreme, or problematic. Unless an aggregate or many 
cells with the characteristics mentioned are found, a definite diag- 
nosis of malignancy should not be made. Eccentric condensations, 
and cleared areas are not common in small malignant cells (Fig. 7). 

The following factors must also be discounted: 1) High nucleus 
—cytoplasm ratio—this is common with columnar cells, and the 
latter can also give a crowded appearance in an aggregate. 2) A 
limited amount of variation in columnar cell nuclei, both in size 
and in density of chromatin granules is normal. 





‘at % 4 
rs peel ys & is 


FIGURE 7: Small malignant cells. X500. (a) C-47-86. Section of tumor. Epider- 
moid carcinoma. There were many fields such as this with small anaplastic cells. 
Note hyperchromatism, irregularity, and variation in size. (b) S-47-86. Sputum. 
Many such cells with tiny nuclei, quite similar to the cells in the section were 
found. In addition, there were large keratinized malignant cells, not shown here. 
Any kind of carcinoma may show anaplastic cells in the sputum. 
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Suspicious Cells: Cells which have some malignant character- 
istics, but not sufficient to be called “consistent with malignancy,” 
are referred to as “suspicious for malignancy.” The suspicious cells 
fall into two categories: 1) Those which have not been seen before 
in proved cases and 2) those which are not sufficiently abnormal 
to warrant confident exclusion of bizarre nonmalignant cells. Some 
of these cases seen during the earlier stages of the study would 
now be reclassified as “consistent with malignancy” because of 
increased experience. In 11 of the 12 proved cases so reported, 
the pathologic examination showed that these indeed came from 
carcinomas. The one exception occurred early in the series, when 
large abnormal histiocytes were seen in the sputum from a patient 
subsequently proved to have a lung abscess without neoplasm. 
With our present experience their identity is familiar and their 
description is mentioned in the section on histiocytes. 

Coherent aggregates of cells with some keratinization, but not 
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FIGURE 8: (a) S-47-138. X500. Sputum. Probable diagnosis of congenital cystic 
disease of lungs. Epithelial cell. nest: keratin debris, including faded and pyk- 
notic nuclei, are surrounded by mature appearing squamous cells with abundant 
keratinized cytoplasm and tiny pyknotic or faded nuclei. (b) S-48-47. Undiag- 
nosed. Mature appearing squamous cells surrounding a refractile corneous mass. 
(c) $-47-60. Epidermoid carcinoma, direct smear. Cornified central cell sur- 
rounded by partly keratinized cells with immature appearing nuclei, the topmost 
one showing irregularity and hyperchromatism. (d) B-47-1. Epidermoid carci- 
noma, bronchoscopic smear. “Cannibalization” of one keratinized cell by another, 
the latter with a large, immature appearing nucleus. (e) S-47-97. Sputum. 
Epidermoid carcinoma. Refractile well cornified cell surrounded by cornified cell 
with large irregular hyperchromatic nucleus. (f) S-47-49. Sputum. Epidermoid 
carcinoma. Central keratin debris surrounded by squamous cells, the inner two 
showing keratinization (orange color), the outer staining green. Although the 
nuclei are not very large the ratio of nuclei to cytoplasm is high for this degree 
of cornification. 
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much nuclear variability, comprise the most frequent group to 
which the term “suspicious cells’ is applied. Single partly corn- 
ified cells with large nuclei and a small degree of hyperchromatism 
and irregular condensation are also very suggestive. Metaplasia 
of the bronchial mucosa is common but it is difficult to know 
which groups of cells in the sputum correspond to those seen in 
sections. In the latter, a mild degree of variation in the size of 
nuclei, and in tinctorial density, is frequently seen (Fig. 1). When 
this variability exceeds a certain degree in tissue sections, carci- 
noma in situ is diagnosed. There is certainly a borderline area in 
which opinions conflict..The problem here is quite analogous to 
that with such groups in sputum smears. 

Sometimes a pearl-like formation is seen, keratin granules or 
a keratinized cell being included in a circular formation of two 
or more epidermoid cells. Whether this is pathognomonic of carci- 
noma is not certain. It frequently is seen in the sputum in cases 
of carcinoma in which considerable shedding occurs. In these 
groups the cells which surround the keratin mass contain dark 
immature appearing nuclei stretched into an elliptical shape. 
These formations must be differentiated from epithelial cell nests 
in which quite mature corneous cells with tiny laked or pyknotic 
nuclei surround a keratin plug or mass of Keratin and cellular 
debris. The latter are occasionally shed from non-neoplastic lesions 
(Fig. 8). 

We have attempted to preserve a forceful connotation with the 
diagnosis of “suspicious,” since in a practical way, such a finding 
may be at least as valuable as any one suggestive clinical or x-ray 
sign, and may influence the decision for thoracotomy, bronchos- 
copy having been negative. 

Atypical Cells: We have used this term for all unidentified cells, 
especially in order to encourage the submittal of more material. 
The nature of many of these cells has been subsequently learned. 
Single cells with only mild aberrations, and sheets which could 
as well be histiocytes as poorly differentiated squamous cells are 
also included. 

The following outline of malignant criteria can be used as a key. 
The value of each criterion and the combinations in which they 
occur together are of course not shown. 


General Criteria for Malignancy 


A. Aggregate of cells 
1) Variation in size, shape and density of nuclei 
2) “Crowding” of cells 

B. Individual cells 

1) Cell 
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a) Large to huge 
b) Large nucleus with scanty cytoplasm 
2) Nucleus 
a) Irregular jagged contour, especially with sharp 
protrusions 
b) Aberrations of chromatin 
1) Irregular asymmetrical condensations 
a) Dense with “smudged” appearance 
b) Sharp with large cleared areas 
c) Heavy nuclear membrane 
3) Huge nucleoli, varying in shape and number 


Criteria for Particular Types of Carcinoma 


1) Squamous cell carcinoma 
a) Giant cornified cells 
b) Aggregates of partly cornified cells with large nuclei and 

variation in size and density 

c) “Pearls” (suspicious) 

2) Small cell carcinoma—many small dense irregular jagged un- 
equal nuclei 

3) Adenocarcinoma—many hugely vacuolated cells (with some ab- 
erration of nuclei). 


Results 


In 18 months, 1755 specimens from 500 patients suspected of 
having “carcinoma of the lung” were submitted to us for cytologic 
examination. Cells which were reported “consistent with malig- 
nancy” or “suspicious for malignancy” were found in 82 cases 
(Table 1). Pathologic confirmation (biopsy, surgical specimen, 
necropsy) of the diagnosis of carcinoma of the lung was estab- 
lished in 71 of the 500 cases. Fifty seven (80 per cent) of these 71 
cases were reported as being “consistent with” or “suspicious for 
malignancy.” Sputum smears were examined in 66 of the 71 cases 
in which carcinoma has been proven to be present; malignant or 
suspicious cells were found in 54 (82 per cent) (Table 2). 

Of the proved cases of carcinoma, bronchoscopic smears were 
submitted from 28, and the cytologic diagnosis of malignancy or 
suspected malignancy was made in 22. Malignant cells were found 
in the sputum in all cases but one in which they were found in 
secretions obtained at bronchoscopy when both were examined. 
However, in two cases in which the cells in the sputum suggested 
malignancy, they were not found in the material obtained at 
bronchoscopy (Table 3). 

In most instances, when neoplastic cells were found they were 
observed in the first sputum specimen examined. As many as 9 
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specimens from a single patient have been examined before malig- 
nant cells were discovered. 

In no case in which cells were reported as “consistent with malig- 
nancy” and in which pathologic examination was obtained, did 
the sections fail to reveal carcinoma. In one case which was re- 
ported “suspicious for malignancy” the patient later underwent 
pneumonectomy and a lung abscess was found. Several areas of 
metaplasia and many abnormal macrophages were present, but 
no malignant lesion was demonstrable. 

In 6 of the 16 proved cases in which a negative cytologic report 
was submitted, the number of specimens examined was not ade- 
quate (1 in 2 cases; 2 in 4 cases). 


Comment 


There are inherent difficulties in the diagnosis of carcinoma of 
the lung. Of these, the most important is the paucity of symptoms 
and signs during the early stages. Yet, even when symptoms and 
findings are present which suggest the nature of the process, the 
clinician may still be left in doubt by the standard diagnostic 
procedures. Cytologic studies are of value in many of these instan- 
ces to establish or confirm the diagnosis. 

Since most carcinomas of the lung arise in the major bronchi, 
a considerable period may elapse before they indicate their pres- 
ence on an x-ray film as a mass, or by producing obstruction with 
atelectasis or emphysema. During this time they usually metas- 
tasize to the regional lymph nodes. Yet before they produce a 
shadow on an x-ray they may be exfoliating malignant cells. If 
the tumor develops peripherally, an x-ray shadow is produced 
but its nature may not be evident. In such instances, the presence 
of malignant cells in the sputum would be of great value in diag- 
nosis. 

Although most carcinomas arise in the major bronchi a positive 
bronchoscopic biopsy may be obtained in as few as 41 per cent of 
cases.** Distortion and fixation of the trachea or bronchus, or 
both, may indicate the nature of the process in additional cases; 
but in the early stages all bronchoscopic findings may be negative 
in from 30 to 40 per cent of cases.**:°° It is hoped that the presence 
of carcinoma may be detected earlier by sputum studies, and that 
more cases may be brought to prompt thoracotomy. 

Exploratory thoracotomy has been advocated by some surgeons 
in cases in which there is a question of carcinoma. However, at 
the time of thoracotomy, the findings may be equivocal. In such 
cases preoperative demonstration of malignant cells in the sputum 
have proved of value. It is possible that as knowledge of the 
cytologic elements in the sputum is increased the necessity for 
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diagnostic surgical procedures, with their inherent risk and ex- 
pense, may be reduced. Perhaps in time positive results of cytologic 
examination will be considered an indication for the use of radical 
surgical procedures. 

It has been advocated that only bronchoscopically obtained 
secretions should be used for cytologic examination.?°:?! In the 
23 cases in which both sputum and bronchoscopic secretions were 
examined, it is noted that sputum revealed malignant cells in 
78 per cent of cases as compared to 70 per cent for bronchial 
secretions. The implication of the fact that sputum can be collected 
and prepared for cytologic study by any physician is significant; 
the potential extensive use is obvious. Bronchoscopy as yet is 
available only in certain medical centers. In addition, repeated 
sputum studies may be obtained with no discomfort and little 
expense to the patient. However, bronchoscopy is essential in all 
cases in which a suspicion of bronchogenic carcinoma exists. 
More patients will undergo bronchoscopic examination if this 
suspicion can be aroused by the finding of atypical or malignant 
cells in routine examination of sputum on all patients over 40 
years of age who have thoracic disease. If a patient has an un- 
explained nonproductive cough, bronchoscopic aspiration of bron- 
chial secretions and irrigations may be necessary in order to obtain 
material for cytologic examination. 

Cytologic diagnosis is being accepted by an increasing number 
of pathologists and clinicians. Its limitations and exact field of 
usefulness remain to be established as further experience in this 
field is recorded. The diagnostic significance of some cells has 
yet to be determined and with further study the identification 
of the cytologic elements will become more precise. As expected 
the percentage of accurate positive results increased as experience 
was acquired and criteria were more clearly established. 

The present trend of popularization of cytologic diagnosis of 
cancer carries certain inherent dangers. It must be emphasized 
that considerable experience is necessary before malignant cells 
can be distinguished from certain nonmalignant cells. This can- 
not be acquired by the occasional examination of smears from 
the various exudates of the body. It is hoped that these observa- 
tions will be of use to individuals interested in attaining the 
requisite experience. 


Summary 


A simple, practical method which has proved useful in suggest- 
ing, establishing or confirming the diagnosis of carcinoma of the 
lung has been described. Criteria for the cytologic diagnosis of 
malignancy are discussed. In our series and in those of other 
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workers malignant cells have been detected in the sputum of 
about 80 per cent of patients proved to have carcinoma of the lung. 

In a series of 1755 specimens from 500 patients, malignant cells 
have been demonstrated in 82 cases. Of these 82 cases, 57 have 
been proved to have carcinoma of the lung by tissue section. In 
the total series of 500 patients, 71 have been proved to have 
bronchogenic carcinoma; and in 57 (80 per cent) of these cases, 
malignant cells were demonstrated. 

There is a close correlation of the results obtained by using 
either sputum or bronchial secretions. The use of sputum is more 
practical. 

The cytologic examination of sputum is a valuable addition to 
the procedures for the diagnosis of carcinoma of the lung. 


RESUMEN 


Se ha descrito un método sencillo y practico que ha demostrado 
ser Util en indicar, establecer o confirmar el diagndéstico de car- 
cinoma del pulmon. Se discuten los criterios para el diagndstico 
citologico de la malignidad. En nuestra serie y en las de otros 
investigadores se han descubierto células malignas en el esputo 
de aproximadamente el 80 por ciento de enfermos en los que se 
comprobo la existencia de carcinoma del pulmon. 

En una serie de 1,755 espécimenes, obtenidos en 500 enfermos, 
se han demostrado células malignas en 82 casos. De estos 82 casos, 
en 57 se ha comprobado la existencia de carcinoma del pulmén 
mediante el examen microscdépico del tejijdo. De la serie total de 
500 enfermos, en 71 se ha comprobado que tenian carcinoma 
broncégeno y en 57 (80 por ciento) de estos casos se demostraron 
células malignas. 

Existe una correlacién intima entre los resultados que se obtienen 
cuando se usa 0 el esputo o las secreciones bronquiales. Es mas 
practico el empleo del esputo. 

El examen citolégico del esputo es un adjunto valioso a los pro- 
cedimientos para él diagnoéstico del carcinoma del pulmon. 
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Streptomycin and Tuberculosis 


MANUEL ALBERTAL, M.D., F.C.C.P.,* LEONARDO L. DOBRIC, M.D.** 
and J. E. RODRIGUE OLIVARES 


Buenos Aires, Argentina 


This paper presents a study of 50 cases of pulmonary tubercu- 
losis observed in private practice and in the hospital and indicates 
that streptomycin has a definite effect on tuberculous disease 
during this short period of observation. 

The effect of streptomycin is seen principally in the clinical 
aspects and is manifested by a diminution and in some cases 
disappearance of the specific symptoms, improvement of general 
condition, gain in weight which in some cases represents more 
than 10 per cent of the original weight, in the reversal of cutane- 
ous allergy to tuberculin (negative reaction to tuberculin test), 
and finally the disappearance of tubercle bacilli from the sputum. 

As for the radiological aspect of the lesions, we have observed 
some improvement of certain chronic lesions which were more or 
less early with some exudative elements. The clearing of early 
exudative and the predominantly hematogenous lesions is remark- 
able since it has been observed not only in recent and acute lesions 
but also in more chronic cases. 

The selection of cases for this study was not based entirely on 
the indications for the use of streptomycin but was partially 
governed by the ability of the patient to obtain this drug and 
the demands of the patient’s relatives for its use. This circum- 
stance has extended this study beyond the accepted indications 
as set by the medical authorities of the United States and England. 

This fact is important since it permitted us to note a series of 
favorable effects of streptomycin in acute, subacute, or chronic 
pulmonary tuberculosis not only in its pulmonary aspect but .also 
as to the extrapulmonary complications that are sometimes asso- 
ciated with it. This will be mentioned later when we describe our 
results. 

We have in this study observed the effect of this drug on 
pulmonary tuberculosis complicated by diabetes in which strep- 
tomycin treatment was associated with the use of insulin in 
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adequate doses and the necessary diet to keep the patient sugar- 
free. In such cases the efficacy of the drug did not decrease. On 
the contrary, in one case it had extraordinarily good results with 
almost complete disappearance of the lesion on x-ray examination 
and sputum conversion. 

Another interesting aspect of this study is the application of 
streptomycin in cases of pulmonary tuberculosis and pregnancy. 
One patient, 2 months pregnant, suffering from acute exudative 
pulmonary tuberculosis, was placed on streptomycin therapy. The 
tolerance to the drug was good; the clinical and roentgenological 
results satisfactory; and the pregnancy, now 7 months, has con- 
tinued normally. In another case of tuberculosis and pregnancy 
the results are even more satisfactory. This was also a case of 
acute exudative tuberculosis treated with streptomycin in the 4th 
month of pregnancy. The delivery was normal with normal puer- 
perium, and there were no significant findings either in the 
mother or the child. 

As far as age is concerned, there is no real contraindication on 
this basis alone. Adolescents, patients of middle age, and even 
elderly individuals (one with diabetes) have tolerated strepto- 
mycin with satisfactory results. It is true that no definite con- 
clusion can be drawn; however, we are justified in judging the 
effect of streptomycin in relation to the individual’s age and the 
type of disease. 

The cases observed and the information secured include both 
sexes. There were no complications during the menstrual period, 
but patients suffering from long periods of amenorrhea due to 
tuberculosis were found to have return of the menstrual cycle. 

Our findings in the treatment of extrapulmonary tuberculosis 
with streptomycin may be summarized as follows: 

1) Healing of anal fistulae and fistulae due to suppurative 
adenopathy even after 5 years. In 3 cases there were simultan- 
eous improvement of the general condition and disappearance of 
toxemia. 

2) Healing of tuberculous ulceration of the tongue associated 
with chronic pulmonary tuberculosis. With streptomycin therapy 
the pulmonary condition and the patient’s general condition im- 
proved. 

3) The disappearance of Isambert’s syndrome (acute miliary 
tuberculosis of the larynx and pharynx) associated with hemato- 
genous tuberculosis. There was improvement in the patient’s gen- 
eral condition with partial resolution of the pulmonary lesion as 
seen in the x-ray film. 

4) Healing of laryngeal tuberculosis of the ulcerative type in 
a case of chronic hematogenous tuberculosis. This was also ac- 
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companied by general improvement and diminution of the x-ray 
shadows or their complete disappearance. 

5) Clinical and functional improvement in some cases in which 
the x-ray findings persisted or partially disappeared and clinical 
improvement with disappearance of x-ray shadows in others. 
Cases of intestinal tuberculosis associated with tertiary tuber- 
culosis, minimal pulmonary tuberculosis, or hematogenous tuber- 
culosis showed improvement. 

6) Improvement in one case and disappearance in another of 
symptoms of tracheobronchial lesions associated with subacute 
pulmonary tuberculosis. 

Besides the facts already stated we might mention that in the 
use of the drug recommendations of the Control Committee of 
the Veterans Administration and the U. S. Navy for the use of 
streptomycin were followed in almost all cases, using 1 gram daily 
sub-divided into 5 doses without treatment during the night. 

Those toxic effects of the drug which occured were reversible, 
and there were no serious complications. In some cases the dose 
proved insufficient, and since the condition remained stationary, 
the dosage was increased to 2 grams daily. The 1 gram dose is 
important since we believe that good results can be obtained 
with this dosage which is not only economical but also prevents 
toxic reactions of the irreversible type. 

Toxic reactions to streptomycin in order of frequency is as 
follows: Dizziness, when changing from recumbent position; sen- 
sation of simple vertigo in some cases and vertigo with hyper- 
acusis in others; frontal and occipital headaches; vomiting or 
nausea alone or accompanied by vertigo; generalized exfolliative 
dermatitis, morbilliform exanthema; transient intense oliguria; 
articular pains; neuralgic pains and tinitus. All these symptoms 
proved reversible in short periods of time. Some improved greatly 
with benadryl. 

Although we are not in a position to determine the exact prog- 
nosis during the course of treatment, we have noted that eosino- 
philia is a constant reaction to the drug. In this respect it seems 
to us that when the eosinophilic reaction mounts rapidly and 
remains above 14 per cent, it means a not too favorable progress 
and lack of efficacy in the treatment. The best results coincided 
with a lesser number of eosinophiles, rapidly descending to normal 
during treatment. 

Also as far as progress is concerned, the radiologic study seems 
very interesting to us. One should not expect the disappearance 
of the radiological shadows as rapidly or simultaneously with the 
Clinical improvement since there is no change in the pathological 
picture that causes the shadow. The time required for a change 
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in the pulmonary lesion is far longer than that employed in the 
treatment. We have made frequent examinations of our x-ray 
films and feel that early regression (between 45 to 60 days) indi- 
cates improvement. Moreover, we have also noted new infiltrative 
lesions appearing during the course of treatment which, of course, 
induced us to doubt a favorable outcome in these cases. 

In this preliminary report we do not take into account the 
observation of American or English authors and base our con- 
clusions on our personal experience. 

Indications for streptomycin therapy are as follows: 

1) For general therapeutic purposes in cases of acute, subacute 
or chronic hematogenous tuberculosis and for hematogenous lesion 
of the early exudative type. 

2) For therapy in laryngeal and intestinal lesions regardless of 
the form or evolution of the associated pulmonary tuberculosis. 

3) For restricted therapeutic purposes in any clinical form of 
pulmonary tuberculosis, for extrapulmonary lesions or the com- 
plications mentioned above. 

Finally, we would like to mention that in some of our cases we 
contemplate after the beneficial effect of streptomycin the appli- 
cation of surgical collapse which could not be considered before 
because of the type of lesion, the advanced state of the disease, 
the precarious general condition. Under these circumstances, the 
cases were far beyond the minimal requirements for surgical inter- 
ference. 

The above statement confirms our opinion that there is another 
indication for the use of streptomycin as an auxiliary treatment 
to obtain improvement before the application of the classic meth- 
ods of collapse therapy. 


RESUMEN 


La utilizaci6n de la estreptomicina para el tratamiento de la 
tuberculosis pulmonar esta justificada en los siguientes términos: 

1) Con intencién terapéutica general, para los casos de tuber- 
culosis hematégenas agudas, subagudas y crénicas y para las no 
hematogenas de tipo exudativo reciente. 

2) Con intencién terapéutica sindromatica para las lesiones de 
laringe y de intestino, cualquiera sea la forma pulmonar a la que 
esté o estén asociadas y cualquiera sea el tipo de evolucién de las 
mismas. 


3) Con intencién terapéutica restringida, en cualquier forma 
clinica pulmonar, para las localizaciones extrapulmonares o com- 
plicaciones que mas arriba se han mencionado. 

Diremos, por ultimo, que en algunos de los casos que sirven de 
base a ésta experiencia se considera en la actualidad, y después 











Volume XIV STREPTOMYCIN AND TUBERCULOSIS 669 


del beneficio logrado con la medicacién estreptomicinica, una 
posibilidad de colapsoterapia quirurgica, posibilidad que no pudo 
tenerse en cuenta antes del tratamiento, por el, tipo lesional, la 
evolucién de la enfermedad y el precario estado general, que 
excedian en mucho al minimo requerido para tales intervenciones. 
Sefalamos con esta conducta una otra forma racional de apro- 
vechar los beneficios que ha traido la aplicacién de la estrepto- 
micina, aumentando la eficacia de la misma en aquellos casos en 
que no rinde sino resultados parciales por la aplicacién de los 
clasicos métodos colapsoterapicos. 








Streptomycin in the Treatment of 
Human Tuberculosis* 


PAUL A. BUNN, M.D.** 
Syracuse, New York 


Following the demonstration by Hinshaw' and McDermott? that 
streptomycin affects favorably the course of human tuberculosis, 
the Veterans Administration, in collaboration with the Army and 
Navy, organized one year ago a cooperative investigation to study 
these effects. This was to be carried out simultaneously in nine 
service hospitals, but since that time the study has been enlarged 
to include 22 hospitals. The present report will summarize the 
results of treatment in 650 cases of various types of tuberculosis 
treated in 20 Veterans Administration hospitals. 

Approximately 80 per cent of the patients were treated uniformly 
and according to the terms of protocols designed by the strepto- 
mycin committees of the organizations concerned. The remainder 
were what we have chosen to call “panic” or “unusual” types of 
tuberculosis and were not observed in as uniform a manner. 

The vast majority of cases were required to have either path- 
ologic or bacteriologic proof of the diagnosis before treatment 
was started—the exceptions to this requirement will be remarked 
upon. The patients treated in accordance with the terms of the 
protocols were selected and observed in a consistent fashion. 
Adequate and periodic notations of blood, kidney, and otologic 
functions were made before and during treatment and frequent 
bacteriologic, roentgenographic, and clinical examinations were 
recorded. 

Results of streptomycin therapy will be described in the following 
types of tuberculosis: Pulmonary, 306 cases; draining cutaneous 
sinuses, 82 cases; upper respiratory ulcerations including tracheo- 
bronchial and laryngeal lesions, 73 cases; meningitis, 71 cases; 
acute disseminated miliary tuberculosis, 24 cases; genito-urinary, 
38 cases; bone and joint, 25 cases; enteritis, 7 cases; peritonitis, 
9 cases; pericarditis, 8 cases; tongue, 10 cases; and eye, 4 cases. 

The dosage of streptomycin in most instances was 1.8 to 2 grams 


*A speech delivered by Dr. Paul A. Bunn, member of the Veterans Ad- 
ministration Committee on Streptomycin, before the American College 
of Chest Physicians in Atlantic City on June 8, 1947. The cases referred 
to in its text are amongst the group described in a report to the Council 
on Pharmacy and Chemistry of the American Medical Association and 
published in the Association’s Journal on November 8, 1947. 


**Associate Professor of Medicine, Syracuse University Medical School. 
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daily, injected intramuscularly in 5 or 6 doses, and the duration 
of treatment varied from 7 to 150 days, although the extremes 
of this variation concern only the less common types of tuber- 
culosis. In the pulmonary cases, which comprise one half of the 
total number, the duration of treatment was 120 days unless 
some toxic manifestation altered that regimen. 

The results of treatment can be divided into 3 categories. (1) The 
group of tuberculous lesions in which the effect of streptomycin 
seems clear cut and impressive; namely, in cases with draining 
cutaneous sinuses, upper respiratory ulcerations, glossitis, ileoco- 
litis, and peritonitis. (2) The group of tuberculous lesions in which 
the therapeutic efficacy of streptomycin is less well defined; 
namely, in pulmonary, genito-urinary, orthopedic, pericardial, and 
ophthalmologic. (3) The group of disseminated tuberculous lesions, 
ie., miliary and meningeal tuberculosis, in which the place of 
streptomycin is not only well defined and impressive but also in 
which it is the only known therapy of any effectiveness. 


GROUP I. 


Cutaneous Sinuses: The data in Table I indicates the profound 
effect that streptomycin exerts upon tuberculous cutaneous sinuses. 
In over 80 patients, with an average of 3 to 4 sinuses in each, a 
“cure” rate of 80 per cent occurred. The lesions treated were all 
over 3 months’ duration and many had been open and draining 
for as long as 5 years. In the table, the good results are, if any- 
thing, underestimated, for in the group of 10 per cent listed as 
improved, there were favorable changes, unexpected from any 
previous experience by physician or patient, but little short of 
complete healing. In every patient with multiple sinuses, at least 
one healed. 

During the treatment period, no major accessory surgical pro- 
cedure or local therapy was employed. Many of the sinuses were 
incised to allow better drainage of underlying collections of pus, 
but no radical incisions and drainages were attempted. ; 





TABLE I 


TUBERCULOUS SINUSES WITH CUTANEOUS DRAINAGE TREATED 
WITH 1.8 GRAMS STREPTOMYCIN DAILY FOR 120 DAYS 











Number of Patients, Majority had Multiple Lesions _ 82 | 

Duration of Lesion, Months RA ee iG 

Results: Complete Healing | a 80% 
Improved 7 ear ee 





No Change : 
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The speed with which improvement occurred must also be 
mentioned. Many sinuses healed within a month and a majority 
within 60 days. 


Other Tuberculous Ulcerations: Tuberculous ulcers of the upper 
respiratory tree and alimentary tract, including pharynx, larynx, 
trachea and bronchi, tongue, ileum, and colon, responded well to 
streptomycin, following treatment for from 7 to 90 days. All of 
these benefited considerably more from intramuscular injections 
of streptomycin than from its use by other routes such as aeroli- 
zation, nebulization, local, or oral. Although symptomatic benefit 
often resulted from the use of these latter routes, adequate blood 
serum concentrations cannot be attained by them and complete 
benefit could not be expected. 


Regardless of the extent, type and response of the pulmonary 
tuberculosis accompanying the laryngeal, pharyngeal, and tracheo- 
bronchial lesions under observation, complete and lasting healing 
of the ulcers occurred in a vast majority of the 73 patients treated 
with streptomycin. The rapidity of this healing was remarkable; 
some cases showed repair of ulcerations within 7 days, and most 
were healed within 30 days. 


A majority of the patients in this group were treated at the 
San Fernando Veterans Administration Hospital under the direc- 
tion of Doctors Emil Bogen and Lyman Brewer. All of these pa- 
tients were bronchoscoped at least twice before streptomycin was 
started and at bi-weekly intervals during the treatment period, 
so that the trend of disease was well recorded. No case was given 
streptomycin if there was any tendency of the lesion to heal 
during the pre-treatment observation period. 


Seventeen cases of alimentary tract disease have been treated, 
10 cases of tongue ulcerations and 7 with enteritis. As in the group 
previously described, the intramuscular route of administration 
has proved to be the best method to produce satisfactory response. 
Both local therapy to the tongue and ingested streptomycin have 
been tried in some patients, prior to a shift to the parenteral route, 
but in each instance the rapidity and completeness of the response 


have appeared significantly better by the latter method of ad- 
ministration. 


There has been a dramatic symptomatic improvement in all 
cases of enteritis treated with streptomycin. No case has been 
included in the series unless he had had a positive sputum and 
severe gastro-intestinal symptoms. It was not possible to obtain 
specific bacteriological or pathologic proof of diagnoses in these 
individuals but, in most, typical roentgenographic observations 
were recorded so that the clinical impression of ulcerative tuber- 
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culous enteritis could be reasonably well supported. Very rapid 
relief of diarrhea, distension, and flatulence was noted, and the 
stools became, normal in consistency and amount. X-ray evi- 
dence of healing has not matched the clinical response. However, 
a majority of these cases have been treated since January 1947 
and it is quite possible that sufficient time has not elapsed for 
the changes to have become obvious by x-ray. 


Nine cases of peritonitis, proved by biopsy at laparotomy, have 
improved symptomatically and the patients have lost all signs 
of infection following a course of streptomycin. The dosage of 2 
grams daily has been continued for 60 days in most, as was done 
in the cases of enteritis. It would be difficult to describe the path- 
ological changes coincident with this improvement because only 
by a second exploration could the investigator observe objectively 
what had taken place within the abdomen. This procedure has 
not been performed. 


GROUP II. 


The place of streptomycin in the treatment of bone, joint, genito- 
urinary and pulmonary tuberculosis is less well defined although 
its use is accompanied in most instances by some type of improve- 
ment. The greatest efforts in the Veterans Administration studies 
have been and are being directed toward defining precisely the 
position of streptomycin in the therapy of these commonest types 
of human tuberculosis. 


In all three groups, a daily dose of 1.8 or 2.0 grams has been 
used and most patients have received the drug for 120 days. No 
local or accessory therapeutic measures have been employed during 
streptomycin treatment. 


Pulmonary: The protocol allowed only those patients to be 
treated whose tuberculosis had been under observation for at 
least two months and in whom the tuberculous process had proved 
to be progressive or, at best, stationary. Other forms of therapy 
including the amount of bed rest, were maintained at levels 
similar to those existing prior to the administration of strepto- 
mycin. 

The most important measurable effect that streptomycin could 
be expected to exert on the course of tuberculosis should be 
demonstrable in x-ray films. Films from 157 cases in which treat- 
ment had been completed were reviewed by a jury of 12 physicians 
at the third streptomycin conference in St. Louis early in May 
1947. The jury, composed of physicians whose experience in clinical 
tuberculosis and roentgenology well qualified them, and who had 
not previously seen the cases, was asked to answer specific ques- 
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tions, on score cards, about the x-ray films after a review of each 
patient’s series of films, taken before, during, and after strep- 
tomycin. :; 

The opinion of the jury and that of the individual investigator 
who managed the cases can be summarized briefly. The effect of 
streptomycin on proliferative lesions was negligible. A majority of 
the jury voted that 81 per cent of exudative lesions improved, 
i.e., became smaller in extent, harder in type, or disappeared. They 
indicated that visualized cavities, either old or new, became smaller 
or closed in 65 per cent of the cases. The most remarkable vote 
concerned the question of whether, in the juror’s opinion, the 
frequency with which the observed changes could have been ex- 
pected to occur with bed rest alone. In the judgment of the jury, 
50 per cent of the cases showed improvement following strep- 
tomycin which it had rarely or never seen before. 

In the observations upon the entire group of 306 cases by the 
responsible investigators, over 70 per cent showed some evidence 
of improvement either clinical or by x-ray, regardless of the type 
of pulmonary disease under consideration. 

The conclusion to be drawn from a review of x-ray films alone 
is that while streptomycin has the ability to reverse the trend of 
unfavorable disease and to aid in the unusually rapid resolution 
of exudative disease, it has not been seen to “cure” any pulmonary 
lesion. It must be emphasized that, in this series of 306 cases, 
streptomycin was given to a group of patients whose previous 
tuberculous history showed an unfavorable course and whose treat- 
ment was unchanged in other respects. 

Streptomycin is an antibacterial agent—it has the ability to 
inhibit the growth of tubercle bacilli in the human to a degree 
never before observed with any agent. It has been shown in this 
series of cases that it does everything that could be expected of 
such an agent. This or any other antibiotic cannot be expected to 
alter permanent pathological changes in the lung. The improve- 
ment observed in these patient’s x-ray films is the result of the 
body’s ability to heal or resolve the inflammatory lesions during 
the period when the infecting organisms are not capable of active 
growth. It could have been predicted that caseous tissue, fibrosis 
and cavernous disease would be far less affected than reversible 
exudative lesions. This prediction is borne out by our series. 

There are other effects of streptomycin in the course of pul- 
monary tuberculosis, more difficult to summarize and probably 
of less overall importance. Fever, when present, was reduced in 
most instances, cough lessened in severity and frequency, sputum 
became less purulent and less in amount, sedimentation rates 
tended to become lower, gain in weight varied considerably but 
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was striking in many, and the subjective improvement was marked 
in the majority of patients. 

During the treatment period, less than 10 per cent of the indi- 
viduals showed progression of their disease, and this occurred 
usually in the fourth month of therapy. Whether or not these 
treatment failures have been due to the organisms’ gaining resis- 
tance is unknown, as the bacteriological data on them are not 
yet complete. It is to be anticipated, however, that the failures, 
during treatment, can be explained by this mechanism. 

Relapses occurred in the post-therapy period in 20 per cent of 
the cases. In a few, re-treatment failed to produce a second im- 
provement and in these instances, where the information is 
available, the organisms were found to be resistant to strepto- 
mycin. In other instances, when re-treatment produced further 
improvement, the organisms proved to be still sensitive. Despite 
these examples that clinical response parallels the sensitivity of 
the organism, the cases are too few to warrant drawing any con- 
clusion on this point from the Veterans Administration series. It is 
necessary to await further bacteriological and clinical correlations. 

Bone and joint, pericardial, and ophthalmic tuberculosis have 
been treated with streptomycin in our hospitals. The information 
from the results of this therapy is too meagre to permit any 
conclusions. Certainly there has been no profound change in any 
case thus far treated, and although the various lesions have not 
progressed during therapy, there is nothing to indicate that any 
degree of benefit can be expected from streptomycin alone. It 
must be emphasized, however, that very few patients in these 
categories have been treated, and that the period of observation 
is too short to determine whether a favorable response will be 
obtained. 

In the treatment of genito-urinary tuberculosis, a prompt and 
impressive improvement in symptoms, such as distressing urgency, 
frequency and pain of urination, has been commonplace following 
the use of streptomycin. Cystoscopic examinations, performed at 
routine intervals before and during therapy, have revealed that 
bladder ulcerations heal rapidly and that the degree of tuberculous 
cystitis is reduced considerably in the majority of patients. Pyelo- 
grams, on the other hand, have failed to disclose appreciable 
improvement in kidney defects due to tuberculosis. 


GROUP III. 


The most exciting and the most remarkable effect that strep- 
tomycin exerts on the course of human tuberculosis has been 
demonstrated in miliary and meningeal tuberculosis. In the past, 
the mortality rate of acute disseminated miliary tuberculosis and 
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tuberculous meningitis has been 100 per cent or very near that 
figure. With adequate dosage and with the proper administration 
of streptomycin, an appreciable reduction in this mortality will 
occur. 

Of 25 cases of miliary tuberculosis which have been treated, 
20 are living. Nine of these have been observed for from 2 to 20 
weeks, following completion of treatment; they are in good health 
and all evidences of the miliary dissemination have disappeared 
both by clinical and roentgenographic signs. Three others are about 
to discontinue treatment and all of them are similarly and re- 
markably well. 

In many of these cases, the focus from which the widespread 
dissemination originally occurred continues to be active, but the 
fatal complication has apparently been controlled by streptomycin. 

Five cases have died, 3 of them within 6 weeks following the 
beginning of treatment. All 3 were moribund when streptomycin 
was started and streptomycin had no obvious effect on the course 
of their disease. Two others died after 110 and 120 days’ treat- 
ment. Both had had an initial profound improvement, including 
the disappearance of x-ray lesions, but despite continuation of 
therapy, re-dissemination occurred and the patients died. Pre- 
sumably, these are instances in which ‘the organisms became 
resistant to streptomycin and the individual, despite the initial 
help of the antibiotic, could not control the infection when its 
antibacterial effect was lost. 

Although this survival rate (I question the advisability of using 
the term “cure rate’) of 80 per cent is remarkable, it may produce 
a sense of false security in the physician treating the case. A 
serious hazard has been noted, during or after therapy, which 
makes it unwise to declare that streptomycin is a wonder drug 
in this type of tuberculosis. Five cases have developed fatal men- 
ingitis during therapy for miliary tuberculosis and two others have 
developed meningitis 3 months after cessation of streptomycin 
therapy, originally given for acute miliary tuberculosis. All seven 
of these individuals will die or have died, and presumably the lack 
of response during re-treatment has been due to the organisms’ 
having become resistant to streptomycin. 

The treatment of meningitis with streptomycin is similarly re- 
markable even though the mortality rate will still, apparently, be 
in the neighborhood of 90 per cent. Of the 71 cases of meningitis, 
with or without evidences of acute miliary dissemination, 28 are 
still living and of the 43 who died, 29 (70 per cent of deaths or 40 
per cent of total) expired within 6 weeks without streptomycin 
having had any effect on their course. All 29 were in coma when 
treatment was started. 
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Eight individuals have finished a course of treatment and have 
remained more or less free of central nervous system infection 
for periods of from 30 to 110 days. Three of these, however, are 
in terminal stages of tuberculosis elsewhere in the body or have 
become decerebrate. The other five are in good health although 
four of them continue to have abnormal spinal fluid. 

There are 20 others still under treatment. Most of these will 
probably die but hope for a “cure” is being held out for a few. 
Even though all should die, however, the very fact that 5 out of 
71 individuals, all with proved tuberculous meningitis, have not 
only survived for periods of 4 to 8 months after the onset of the 
disease, but are in relatively good health, indicates the definite 
effect that streptomycin exerts on the course of this fatal type 
of human tuberculosis. That 7 to 10 others may also survive, 
merely adds prestige to that statement. 

Toxicity: Streptomycin is not free of toxicity; in fact, the vast 
majority of patients receiving it for periods longer than 3 weeks 
in the dosage we have employed will experience one or more 
untoward side reactions. Fortunately, few of these require the 
cessation of treatment, provided, of course, the proper indications 
for its use are present; reactions are rarely severe enough to 
endanger the patient’s life. 

The toxic reactions fall into three distinct categories. The first 
concerns the unique ability of streptomycin to injure the 8th 
cranial nerve. In the Veterans Administration series of 650 cases, 
over 95 per cent completely lost the function of their vestibular 
apparatus. This syndrome is characterized by the onset of dizzi- 
ness and vertigo between the third and fifth week of continuous 
therapy. The vertigo and loss of balance cause the patient con- 
siderable discomfort during the first few days, but thereafter is 
noted only when he attempts to use his balancing mechanism. 
As evidenced by many tests of vestibular function, the entire 
labyrinthine apparatus dies, for a return of function does not 
occur following termination of the administration of the anti- 
biotic. Although in the young individual, the cerebellum and 
muscles of the eye allow reasonably adequate accommodation for 
this loss, there is no question but that an absent vestibule com- 
prises a distinct hazard to normal existence. 

The auditory branch of the 8th nerve is involved only when 
high concentrations of streptomycin are present in the brain 
for relatively long periods of time. Loss of hearing, progressing 
to total deafness occurs, then, only in cases receiving strepto- 
mycin intrathecally, or when excessive doses are given intra- 
muscularly, or when kidney function is so reduced that high 
blood levels, above 80 mcg/cc., are being maintained. Fortunately, 
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the loss of hearing is slowly progressive so that the necessary 
laboratory procedures, performed over several days to a few weeks’ 
time, allow treatment to be continued until the cause of the com- 
plication can be determined. A return of hearing is expected, in 
those instances in which the loss has not been complete, as scon 
as the irritant is removed. Complete deafness, on the other hand, 
is permanent when it becomes established. 


Streptomycin, like many other chemotherapeutic agents, can be 
antigenic and cause a variety of delayed anaphylactic phenomena. 
The worst of these is exfoliative dermatitis. It is rare, but suf- 
ficiently common to force the clinician to perform those laboratory 
procedures which demonstrate the patient’s sensitization. Cessa- 
tion of treatment is of course imperative whenever such lesions 
develop. 


Other hypersensitivity phenomena are commonly observed. Skin 
rashes, eosinophilia, circumoral paresthesias and other minor ones 
are examples. There have also been many instances of contact 
dermatitis among those who handle the antibiotic. 


Streptomycin has been shown to be a kidney irritant. If affects 
the proximal convoluted tubules somewhat like a heavy metal 
and may produce irreparable damage to renal function. Casts are 
commonly observed shortly after streptomycin is first administered 
but in most instances further evidences of its irritant effect do 
not occur. In some cases, however, there are progressive urinary 
sedimental changes such as albuminuria and the presence of red 
or white blood cells. Whenever this sequence of events occurs, 
caution should be exercised in continuing treatment, for a reduc- 
tion in renal function as evidenced by lowered PSP and urea 
clearances may follow. 


There have occurred two instances of bone marrow depression, 
one in the Veterans Administration series, which developed during 
long-term streptomycin therapy. As this complication is so rare 
and as the depression is not permanent, mere mention of its 
possibility is sufficient. 


SUMMARY 


1) The Veterans Administration has undertaken a large scale 
investigation into the clinical and toxicologic effects of strepto- 
mycin in the treatment of human tuberculosis. The treatment was 
given in accordance with the terms of protocols designed by 
representatives of the Veterans Administration, Army, and Navy, 
and was carried on in 20 cooperating Veterans Administration 
hospitals. 


2) The results of treatment of 650 cases of various types of 
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tuberculosis have been described. Because these are indicative of 
the fact that streptomycin exerts a favorable effect upon many 
types of tuberculosis, the present investigations are being contin- 
ued and enlarged. 

3) In some types of tuberculosis, namely, sinuses with cutaneous 
drainage, tracheo-bronchial, laryngeal and pharyngeal ulcerations, 
ulcers of the tongue and enteric tract and peritonitis, strepto- 
mycin has proved to be adequate and effective therapy when given 
by the intramuscular route. 


4) In genito-urinary and in certain types of pulmonary tuber- 
culosis, streptomycin has favorably altered the course of the 
infection in a majority of the cases. 


5) The most beneficial effect in pulmonary disease occurred in 
exudative lesions. Less benefit was observed in fibrous, caseous, 
and cavernous lesions. No case was cured. 


6) Bone and joint, ophthalmic and pericardial tuberculosis do 
not appear to be particularly benefited by streptomycin but ex- 
perience with these lesions is meagre. 


7) The expected mortality of meningeal and miliary tuberculosis 
has been lowered by the administration of streptomycin. 


8) Toxic reactions upon the eighth nerve, kidney and organs 
of blood formation, and the delayed anaphylactic complications 
caused by streptomycin, preclude its use in all patients with tuber- 
culosis. Its long term use must be accompanied by frequent and 
accurate laboratory procedures, and the disease under treatment 
must carry a prognosis sufficiently serious to justify the hazard 
of toxic effects from the drug. 

9) Tubercle bacilli exposed to streptomycin eventually develop 
an overwhelming resistance to the antibiotic, so that the maximal 
therapeutic benefit to be anticipated will probably have taken 
place within 90 to 120 days in most cases. After resistance develops, 
further antibacterial therapy is probably useless, although this 
statement has not been decisively proved as yet. : 

10) It seems clear that streptomycin is capable of healing certain 
tuberculous lesions and of serving as an adjuvant to existing forms 
of therapy in other types of the disease. The precise indications 
for its use and the optimal dosage regimen have still to be learned 
in pulmonary, genito-urinary and bone and joint tuberculosis. 
The dosage schedule for treatment of respiratory, enteric and 
cutaneous ulcerations and disseminated tuberculosis is better de- 
fined. Further intensive and long term studies are necessary to 
learn how streptomycin can be most wisely and effectively used. 

11) I should like to close by emphasizing, what I hope I have 
already made clear, that the work which has been described has 
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been carried out by investigators in many Veterans Administration 
hospitals and that my function here today is simply that of a 
reporter of what I believe to be good deeds. 


RESUMEN 


1) La AdministraciOn de Veteranos ha emprendido una investi- 
gaciOn en grande escala sobre los efectos clinicos y toxicolégicos 
de la estreptomicina en el tratamiento de la tuberculosis humana. 
Se administro6 el tratamiento de acuerdo con las estipulaciones de 
protocolos concebidos por representantes de la Administracioén de 
Veteranos, del Ejército y de la Marina, y se llevé a cabo en 20 
hospitales cooperantes de la Administracién de Veteranos. 

2) Se han descrito los resultados del tratamiento de 650 casos 
de varios tipos de tuberculosis. Debido al hecho de que estos re- 
sultados indican que la estreptomicina ejerce un efecto favorable 
sobre muchos tipos de tuberculosis, se estan continuando y ampli- 
ficando las presentes investigaciones. 

3) En algunos tipos de tuberculosis, tales como las fistulas 
cutaneas, las ulceraciones traqueobronquiales, laringeas y faringeas, 
las ulceras de la lengua y de los intestinos y la peritonitis, se ha 
comprobado que la estreptomicina, administrada por la via intra- 
muscular, es una terapia adecuada y eficaz. 

4) En la tuberculosis génito-urinaria y en ciertos tipos de tuber- 
culosis pulmonar la estreptomicina ha alterado favorablemente 
el curso de la infeccién en la mayoria de los casos. 

5) En lesiones pulmonares el efecto mas beneficioso ocurridé en 
las de tipo exudativo. Se observ6é menos beneficio en lesiones fibro- 
sas, caseosas y cavernosas. No se curd a ningun caso. 

6) No parece que la estreptomicina sea beneficiosa en la tuber- 
culosis de los huesos y las articulaciones, de los ojos y del peri- 
cardio, aunque no se tiene mucha experiencia con estas lesiones. 

7) La esperada mortalidad de la tuberculosis meningea y milia- 
ria ha sido reducida mediante la administraciOn de la estrepto- 
micina. 

8) Las reacciones t6xicas sobre el nervio octavo, sobre los rifio- 
nes y los érganos de formacidon de la sangre y las complicaciones 
anafilacticas tardias causadas por la estreptomicina impiden que 
se use en todo paciente con tuberculosis. Su empleo por un tiempo 
prolongado debe estar acompafiado de procedimientos de labora- 
torio frecuentes y exactos, y la enfermedad bajo tratamiento debe 
llevar un prondstico lo suficiente grave para justificar el riesgo 
de los efectos téxicos de la droga. 

9) Los bacilos tuberculosos expuestos a la estreptomicina desa- 
rrollan con el tiempo una resistencia abrumadora al antibidtico, 
de manera que el beneficio terapéutico maximo que se puede 
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esperar en la mayor parte de los casos probablemente tendra 
lugar en los primeros 90 a 120 dias. Después de haberse desarro- 
llado la resistencia la terapia antibacterial probablemente no 
tiene valor, aunque esta declaracién no ha sido comprobada deci- 
sivamente todavia. 


10) Parece evidente que la estreptomicina puede curar ciertas 
lesiones tuberculosas y puede servir de coadyuvante a las terapias 
existentes en otros tipos de la enfermedad. No se han determinado 
todavia ni las precisas indicaciones para su empleo ni la dosis 
6ptima en la tuberculosis pulmonar, génito-urinaria y de los huesos 
y las articulaciones. Se ha definido mejor la dosis necesaria para 
el tratamiento de las ulceraciones respiratorias, entéricas y cuta- 
neas y de la tuberculosis diseminada. Precisa que se lleven a cabo 
estudios mas intensos y prolongados a fin de descubrir la manera 
de emplear ia estreptomicina en la forma mas prudente y eficaz. 


11) Para terminar, quiero recalcar lo que creo que ya he expli- 
cado claramente, es decir, que la labor aqui presentada ha sido 
realizada por investigadores en muchos hospitales de la Adminis- 
tracién de Veteranos y que yo solamente he relatado lo que con- 
sidero ser buenos resultados. 
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Discussion 


KARL H. PFUETZE, M.D., F.C.C.P. 
Cannon Falls, Minnesota 


I would first like to congratulate Dr. Bunn on his excellent 
paper. His report of the combined experiences of the Veterans 
Administration Tuberculosis Service with streptomycin in tuber- 
culosis during the past year is particularly welcome and timely. 
We are deeply indebted to him and to all the physicians of the 
Veterans Administration whose research and clinical investigation 
made this splendid report possible. 

It has been my unusual privilege and opportunity to work in 
close collaboration with Drs. Hinshaw and Feldman of the Mayo 
Clinic and Mayo Foundation in their investigation of streptomycin 
since it was first used clinically for human beings at Rochester, 
Minnesota in October 1944. During the past two and a half years 
we have used the drug in treating more than 150 patients suffer- 
ing from various forms of tuberculosis. It is especially gratifying 
to us that this report of the Veterans Administration based on 
such a large series of patients, confirms our clinical impressions 
gained from our earlier investigations on a much smaller scale. 
Information and data from other investigators show the same 
general results. 

I believe we now can state definitely that streptomycin has 
proved to be a valuable adjunct in the treatment of certain forms 
of tuberculosis. It has already become a “must” in treatment of 
tuberculous meningitis and miliary tuberculosis. It is the treat- 
ment of choice in such forms of the disease as tuberculous laryn- 
gitis, ulcerative tracheobronchial tuberculosis, draining cutaneous 
sinuses and tuberculous enteritis. 

In pulmonary tuberculosis it is most effective in the treatment 
of soft exudative lesions of recent origin. Old chronic fibrocaseous 
lesions are benefited little if any by its use. 

The optimal daily dosage, frequency of administration and dura- 
tion of treatment have not been established as yet. In our earlier 
investigations we used large doses, 2 to 3 gm. daily in divided 
doses given every three hours day and night. In December 1945, 
we began to use 1 gm. daily in divided doses, given every six hours, 
for 120 days. We wanted to determine whether a lower daily dose 
would be effective therapeutically and whether the toxic man- 
ifestations would decrease with the smaller dosage. To date we 
have used this schedule of doses for nearly forty patients. The 
therapeutic results in this series were comparable to those obtained 
previously with the higher doses. We also noted a sharp decrease 
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in toxicity in the patients receiving the smaller doses. It is our 
impression the 1 gm. daily is preferable to the larger dose (2 to 
3 gm. daily) in the great majority of patients with the exception 
of those who have miliary or meningeal tuberculosis. However, 
not enough work has been done as yet on the problem of dosage 
to warrant anyone being arbitrary on this point. With so many 
workers investigating streptomycin throughout the country, this 
whole question of optimal dosage, frequency of administration 
and duration of treatment undoubtedly will be determined in 
due time. 

The phenomenon of strains resistant to streptomycin which are 
noted not infrequently during the third and fourth months of 
treatment is incompletely understood. Unpublished data by Dr. 
Pyle, as associate of Drs. Feldman and Hinshaw in the Mayo 
Foundation, indicates that certain streptomycin-resistant strains 
of the organism are demonstrable before treatment is started. 
A vast amount of research must be done, both by clinicians and 
laboratory men, before this part of the puzzle can be fitted into 
the whole clinical picture. 

One thing should be strongly emphasized. Streptomycin is not 
an overnight cure-all for tuberculosis. Like other valuable drugs, 
such as penicillin and sulfonamides, it has its assets, limitations 
and liabilities. It must not be considered as a substitute for sana- 
torium care, rest in bed and other well established methods of 
treatment, such as collapse therapy and other surgical procedures. 
Streptomycin should be welcomed as a valuable weapon to our 
armamentarium. We, as physicians, have a solemn obligation to 
learn its value and shortcomings, so that we may use it intel- 
ligently for the right patient at the right time, and in combination 
with such other therapeutic measures as may be necessary to 
achieve a good end result. 





Discussion 


W. WAYNE STEWART, M.D. 
Philadelphia, Pennsylvania 


Dr. Bunn’s report is of great value to each of us. Our discussion 
is based on 100 cases of pulmonary tuberculosis treated with 
streptomycin. The only protocols for treatment were: that the 
patient receive one gram of streptomycin daily, divided into 12 
hypodermic doses for a period of eight weeks with periodic lab- 
oratory studies. 
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In these 100 cases there was no eighth nerve damage and the 
Same results were achieved with one gram a day for 8 weeks, as 
when giving two to three grams daily for a period of three months 
or longer. One-twelfth of a gram given hypodermically every two 
hours maintains a blood serum level of approximately 10 to 15 
micrograms per cubic centimeter of blood serum depending on 
kidney function. This is adequate to inhibit the growth of tubercle 
bacilli as only 5 to 7.5 micrograms are necessary, and yet this is 
not enough streptomycin to damage the eighth nerve, nor is it 
enough to develop eosinophilia or to produce abnormal urinary 
sediments. The drug is given for only eight weeks, because we 
have observed maximum effect from the drug in the first 6 to 
8 weeks. 

The results in these 100 cases agree with those presented by 
Dr. Bunn. It shows that in 80 per cent of individuals there was 
a striking change in the progress of the disease. Seventy-five per 
cent of these cases showed improvement in their x-ray films. In 
the clinical picture, there was lowering of the sedimentation rate, 
marked increase in appetite and hence weight gain, marked re- 
duction of fever, less cough and expectoration, and each patient 
showed subjective improvement. We agree with Dr. Bunn that we 
must maintain collapse therapy along with the streptomycin in 
order to achieve the best end results possible. We do not agree 
with the Veterans Administration Protocols in allowing the patient 
to remain under observation for 60 to 90 days in order to decide 
whether the disease is progressive or regressive. It is believed that 
we should begin treatment immediately with the correct form of 
collapse therapy and streptomycin. 

In our 100 cases each individual was taught to prepare his own 
streptomycin dilution, syringes, needles—and do it sterilly; to 
inject himself as a diabetic is taught to take insulin; and to keep 
an accurate daily chart. The youngest patient was 14 years and 
the oldest 81. By this method we saved these patients $90,000 of 
hospital expenses and an untold amount of nursing service. This 
is important today when our hospitals are overcrowded and with 
our shortage of nurses. 

Now let us compare the results of these 100 cases with those 
600 treated by the Veterans Administration: 

1) All types of tuberculosis were treated and no case was allowed 
to be observed to see whether the disease was progressing or re- 
gressing. 

2) Collapse therapy was instituted immediately with strepto- 
mycin therapy. 

3) (a) One hundred cases were treated with no eighth nerve 
damage, i.e., in not one of these did we see a spontaneous nystag- 
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mus or deafness. Only 4 per cent developed vertigo, three of whom 
were definite cardiacs and one had previous kidney damage. 
(b) Only 3 per cent developed a skin rash which disappeared by 
changing the lot numbers—that is to a different batch of the drug. 
(c) Only 1 to 2 per cent showed abnormal urinary sediments. 

4) Clinical changes were observed within 4% days and later 
improvement was seen in 80 per cent of the x-ray films and in 
30 per cent the sputum was converted from positive to negative. 





Discussion 


FRANK WALTON BURGE, M_.D., F.C.C.P. 
Philadelphia, Pennsylvania 


There are two subjects to be mentioned further regarding strep- 
tomycin therapy: : 

1) We noted among the urinalysis reports on 100 cases treated 
with streptomycin that a trace of sugar was common. It was 
suspected that streptomycin might be a reducer of copper solu- 
tions and the suspicion was confirmed by dropping a tiny amount 
of streptomycin solution, remaining in a syringe after it had 
been used for streptomycin injection, into the usual test tube of 
Benedict solution. The copper was promptly precipitated. 

2) Many cases who found the hypodermic of 1/12th of a gram 
of streptomycin locally, painful and with swelling and redness at 
the site of injection, when the streptomycin was dissolved in 
physiological solution, had no local reaction or pain when it was 
dissolved in sterile distilled water. This lead to investigation which 
indicated that streptomycin dissolved in water in the proportion 
used in this Clinic (one gram of streptomycin to 6 cc. of solvent) 
was one-third stronger in osmotic pressure than body fluids, but 
when the same dilution was made using physiological saline solu- 
tion as a diluent the osmotic pressure of the resultant solution 
was over two times as great as in body fluids; high enough to 
cause pain on injection. 











A Cooperative Study of Streptomycin 
in Tuberculosis* 


GORDON H. SEGER, Dr. P. H.** 
Bethesda, Maryland 


It seems advisable, before launching into a description of the 
tuberculosis research program administered by the Division of 
Research Grants and Fellowships of the National Institute of 
Health, to make a few remarks about the organizational aspects 
of the U. S. Public Health Service’s entire program of grants in 
aid for medical research administered by this Division. 

Under the basic law by which the U. S. Public Health Service 
operates, the Surgeon General is charged with many responsibil- 
ities among which the following provisions of Section 301 of Public 
Law 410 are pertinent to my discussion today: “The Surgeon 
General shall conduct in the Service, and encourage, cooperate 
with, and render assistance to other appropriate public authorities, 
scientific institutions, and scientists in the conduct of, and promote 
the coordination of research, investigations, experiments, demon- 
strations, and studies regarding the causes, diagnosis, treatment, 
control, and prevention of physical and mental diseases and im- 
pairments of man.” In carrying out these provisions the Surgeon 
General is authorized, among other things, to make research grants 
in aid to universities, hospitals, laboratories, and to other public 
and private institutions, and to individuals for such research 
projects as are recommended by the National Advisory Health 
Council, or with respect to cancer, recommended by the National 
Advisory Cancer Council, or with respect to mental health, recom- 
mended by the National Advisory Mental Health Council. In addi- 
tion, the Surgeon General may adopt, upon recommendation of 
the respective Council, such additional means as are deemed 
necessary or appropriate to carry out the purposes of that part 
of the law I have just quoted. The membership of the National 
Advisory Councils is comprised, for the most part, of outstanding 
non-government members who are authorities in medical science 
and public health fields, and also includes representation from 
Federal Government services. 

At the recommendation of the various National Councils which 





*Presented at the Fifth Annual Meeting, Southern Chapter, American 
College of Chest Physicians, Baltimore, Maryland, November 24, 1947. 


**Chief, Office of Public Health Research Projects, Division of Research 
Grants and Fellowships, National Institute of Health. 
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are faced at their several meetings each year with the need for 
passing on the merits of large numbers of applications for support 
of research through research grants, a number of committees or 
panels have been established in most of the special fields of med- 
ical and related sciences. These groups, which are called Study 
Sections, are, as in the case of the various National Advisory 
Councils, comprised of outstanding authorities in their respective 
fields and include representation from other government agencies. 
These Study Sections make recommendations to the Councils in 
regard to research grant applications in particular fields. The need 
and the value of advice from such expert consultant groups is 
obvious, but the major responsibility of the Study Sections is to 
review their respective fields in order to promote and stimulate 
the undertaking of necessary research aimed at eliminating or 
minimizing the gaps of knowledge which are present or which 
develop as the result of current scientific efforts. The ability, 
training, experience, and interest of scientists giving so generously 
of their time and effort to this task is adequate assurance to all 
that the best possible direction is being given to the conduct of 
the surveys being carried out in the various research fields. 

The membership of Study Sections varies considerably, some 
having a dozen members whereas others have as many as 
twenty or more. These Study Sections meet regularly, in advance 
of the meetings of the Councils. In addition, special meetings are 
sometimes called, whenever, in the judgment of the Study Section 
Chairman, circumstances warrant. To date, Study Sections have 
been established in the following fields: Antibiotics, Bacteriology, 
Biochemistry and Nutrition, Cardiovascular Diseases, Dental Re- 
search, Gerontology, Hematology, Malaria, Metabolism and Endo- 
crinology, Pathology, Pharmacology, Physiology, Public Health 
Methods, Radiobiology, Sanitation, Surgery, Syphilis, Tropical Dis- 
eases, Tuberculosis, and Virus and Rickettsial Diseases. 

With the aid of the members of the Study Sections and the three 
advisory councils, comprising some 250 of the leading scientists 
in the nation, a large-scale, nationwide, peacetime program of 
support for scientific research in medical and related fields has 
been in operation for almost two years. The underlying philosophy 
of this program is predicated on the complete autonomy of par- 
ticipating investigators. However, in certain cooperative projects, 
wherein a number of investigators are engaged in solving a specific 
problem common to all, such as in the Syphilis and Tuberculosis 
fields, complete autonomy for each investigator is not always 
practical. Nevertheless, I should like to emphasize that, in so far 
as the Federal Government is concerned, this program, based on 
research grants financed by public funds for the support of re- 
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search by independent scientists, is devoid of governmental control. 

An additional activity of the Division of Research Grants and 
Fellowships is the administration of the U. S. Public Health 
Service’s Research Fellowship Program. As you are probably aware, 
the Surgeon General has been given the authority to establish 
and maintain research fellowships. Briefly, these fellowships are 
intended to promote the training and development of investigators 
in the fields of medical and related sciences, and are of four types: 

1) A predoctorate research fellowship at the Bachelor level is 
available to qualified applicants who have a Bachelor’s Degree. 
This fellowship carries a stipend in addition to tuition fees of 
$1,200 for successful applicants without dependents and $1,600 per 
annum for this fellowship awarded to persons with dependents. 

2) A predoctorate research fellowship at the Master level is 
available to qualified applicants holding a Master’s Degree or its 
equivalent in graduate training. This fellowship carries a stipend, 
in addition to tuition fees, of $1,600 for persons without depend- 
ents and $2,000 for persons with dependents. 

3) A postdoctorate research fellowship is awarded to qualified 
persons holding a Doctor’s Degree in medical or related fields. This 
fellowship does not provide tuition fees but carries a stipend of 
$3,000 per year for Doctors without dependents and $3,600 per year 
for those with dependents. An increase of $300 each year is granted 
to those Doctorate Fellows who are reappointed. 

4) Special research fellowships are awarded to applicants who 
qualify for a postdoctorate fellowship and in addition have demon- 
strated outstanding ability or who possess specialized training for 
a specific problem. This fellowship does not carry a set stipend 
but is determined in the individual case. 

Application for a research fellowship is made to the Division of 
Research Grants and Fellowships where it is recorded and sub- 
mitted to the Central Qualifications Board for consideration. The 
Central Qualifications Board then sends the application to the 
appropriate Specialty Board for further review. These specialty 
boards of which there are three, namely, The National Institute 
of Health Specialty Fellowship Board, The National Cancer Institute 
Specialty Fellowship Board, and The Mental Health Specialty 
Fellowship Board, make final recommendations to the Surgeon 
General on all applications for research fellowships. So much for 
the over-all description of the activities of the Division of Research 
Grants and Fellowships. 

The Tuberculosis Study Section was established late in the 
Autumn of 1946, and held its first meeting in Washington, D. C. 
in December, 1946: The members of the Tuberculosis Study Sec- 
tion are: 
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Dr. Henry Stuart Willis, Chairman Dr. Herbert L. Mantz 
Dr. Carroll E. Palmer, Exec. Sec’y. Dr. Walsh McDermott 
Dr. J. Burns Amberson Dr. Edgar M. Medlar 
Dr. J. B. Barnwell (Vet’s. Adm.) Dr. J. A. Myers 
Dr. Emil Bogen Dr. J. McLeod Riggins 
Dr. Howard W. Bosworth Dr. Karl Pfuetze 
Comadr. Sidney A. Britten (MC) U.S.N. Dr. S. J. Shipman 
Dr. Rene J. Dubos Dr. John H. Skavlem 
Dr. H. Corwin Hinshaw Dr. Henry C. Sweany 
Dr. Kirby S. Howlett Dr. Julius Lane Wilson 
Dr. Esmond H. Long Lt. Col. Joseph R. Vivas 
(MC) U.S.A. 


In order to expedite the work of the Tuberculosis Study Section 
which is quite large, the Section established from its membership 
a Steering Committee comprised of Doctor Long as Chairman, 
and Doctors Hinshaw, McDermott, Medlar, Palmer, Riggins, and 
Willis as members. 

In addition, it has been found necessary to establish a committee 
on extra-pulmonary tuberculosis, membership of which includes 
Doctors Barnwell, Hinshaw, Mantz, Skavlem, and Walker; and a 
laboratory committee which includes Doctors Bogen, McDermott, 
Steenken, and Youmans. » 

At the time of the formation of the Tuberculosis Study Section 
there were not available to the Division of Research Grants and 
Fellowships of the National Institute of Health sufficient funds 
to permit the establishment of the desired and necessary program 
of investigation. Fortunately, the Congress took cognizance of the 
need for research in the field of tuberculosis and appropriated 
one million.dollars for this purpose. 

In establishing its plans for the present fiscal year the Tuber- 
culosis Study Section members agreed that the planning of 
the Study Section should not be confined to the narrow limits 
of an evaluation of streptomycin but that a broad “over-all” 
program should be developed which would consider the whole 
problem of tuberculosis—that this program envision not only the 
testing of a single therapeutic agent, but provide plans for a more 
comprehensive search for the most effective therapy, including 
the development, the laboratory and animal testing, and the 
Clinical trials of any antibiotic or chemical compound which might 
offer promise. They also agreed that the program include close 
scrutiny of present methods of supportive and surgical therapy 
with a view to their improvement and better application, and 
investigations of the basic facts of the mode of infection, of path- 
ogenesis, of prognostic factors, and of preventive measures. How- 
ever, in view of the restriction of funds, it was agreed that the 
program would have to be developed in a series of consecutive 
studies and that, initially, attention would be confined to the 
segment of the program covering the evaluation of the effect of 
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streptomycin on pulmonary tuberculosis and to necessary corollary 
studies. 

The essence of this plan is that a group of experts in the field 
of clinical tuberculosis, in different institutions in different parts 
of the country, agree to cooperate in a large scale, carefully con- 
trolled project, which is operated in such a way as to insure the 
collection of uniform observations that may be combined or pooled 
to furnish statistically significant evidence as to the value of 
streptomycin in the treatment of certain well-defined types of 
pulmonary tuberculosis. 

This plan necessitated the establishment of a Central Coordina- 
tion and Analysis Office which is under the policy direction of, and 
responsible to the Tuberculosis Study Section and is, for adminis- 
trative purposes only, in the Field Studies Section of the Tubercu- 
losis Control Division. 

This Central Office is responsible for: (1) The development and 
establishment of a record system designed to meet the over-all 
objectives of the Tuberculosis Study Section program; (2) the 
continuous appraisal of the adherence of the participants to the 
procedures agreed upon; (3) the preparation for distribution to 
members of the Tuberculosis Study Section and to the investiga- 
tors, of periodic reports and analyses; and (4) the collection and 
analysis of data, and the preparation of papers for publication by 
the Study Section. (The individual investigator retains the right 
to make any publication of his own material that he may desire). 

For the purpose of aiding the Central Office in this latter func- 
tion of analyzing data and publishing results a committee selected 
from the Study Section membership and called the Evaluation 
Committee has been established. 

As a basis for evaluation, two groups are being built up; a strep- 
tomycin group and a non-streptomycin group, which are compara- 
able in all but one respect, the administration of streptomycin. 
In all other respects, the two groups receive comparable treatment; 
i.e., any therapy the clinician may deem advisable for a case. 
Case by case, comparability does not exist for other therapy just 
as it is impossible to secure case-by-case pairing on such simple 
items as age, sex, and color. But it may be expected that for the 
two groups as entities, the various forms of therapy will appear 
about equally in each. Comparison will be between one group 
receiving streptomycin and any other therapy indicated and an- 
other group receiving any therapy indicated except streptomycin. 
Therefore, the same criteria for conventional treatment applies 
to the two groups. 

In the selection of cases each cooperating institution submits 
to the Central Office the x-ray films and an abstract, on a pre- 
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scribed form, of the clinical record of each case which the principal 
investigator at that institution considers acceptable to the study 
and suitable for treatment with streptomycin. The data submitted 
on each case, carrying only an identification number assigned at 
the Central Office, is then reviewed by a Selection Panel. 

The Selection Panel is a group of twelve clinicians, experts in 
the field of tuberculosis, who were appointed by the Study Section 
to select cases for this study. The actual task of selecting cases 
is on a rotation basis, three of the twelve members meeting at 
the Central Office every two weeks to study the x-ray films and 
clinical records submitted by the several investigators. 

Cases which the Panel agrees are suitable are divided at random 
in the Central Office into two groups; one to receive streptomycin, 
the other to receive no streptomycin. The allocation of a case to 
the streptomycin or non-streptomycin group must be accepted 
as final by the institution submitting the case. 

Each clinical investigator is entirely free to decide whether a 
case should be considered for streptomycin treatment. Having once 
decided that he is willing to give streptomycin or to withhold it 
for one year, he must necessarily accept the decision of the Panel 
and the play of chance as to which cases actually get the drug. 

In regard to dosage, the protocol calls for only one dosage 
regimen to be used in the first stages of this study. This schedule 
is one gram per 110 pounds of body weight given intramuscularly 
in three equal doses at eight-hour intervals for 91 days. 

Corollary to this clinical study there are ten investigators con- 
ducting basic laboratory research on such questions as strepto- 
mycin sensitivity of the tubercle bacillus, experimental toxicity 
of streptomycin in the middle ear, cavitation in tuberculosis, 
laboratory evaluation of streptomycin in tuberculosis, and other 
similar subjects. 

In addition to the controlled study on the evaluation of strep- 
tomycin in certain types of pulmonary tuberculosis, a separate 
study is in operation to determine the comparative merits of 
various dosage schedules. The items under study during the first 
period of this investigation are the optimal duration of strepto- 
mycin therapy; the minimal effective daily dose of streptomycin; 
and daily therapy versus intermittent therapy. 

The fourth phase of the Tuberculosis Study Section’s research 
program is the study of extra-pulmonary tuberculosis. Because 
of the vast amount of preparation incident to the establishment 
of the pulmonary studies, the protocols for extra-pulmonary 
investigations are not yet in finished form. However, the sub- 
committee on extra-pulmonary tuberculosis will have these pro- 
tocols ready for consideration by the Study Section within the 
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next few weeks. As soon as this work is completed, applicants 
applying for grants to finance studies of tuberculosis of the bone 
and joint, urinary tuberculosis, and so forth, will be considered. 

Lastly, and in addition to the above investigations, a small num- 
ber of pilot studies, corollary to the planned program, and aimed 
at specific and limited targets are scheduled. Two such investiga- 
tions, a study of B.C.G. vaccination in sarcoidosis, and a study 
of the effect of streptomycin on conversion of tuberculin positive 
reactors, are now in operation. 

Although time has not allowed me to give more than a brief 
sketch of the over-all research program administered by the 
Division of Research Grants and Fellowships and the program 
of the Tuberculosis Study Section in particular, I would like, in 
summary, to emphasize the following six points: 


SUMMARY 


1) The U. S. Public Health Service has broad authority and a 
fairly large appropriation to support, by means of research grants, 
research in non-government institutions, and by means of fellow- 
ship grants, research fellowships aimed at increasing the number 
of adequately trained investigators. 

2) Applications for research grants must be recommended for 
approval by the National Advisory Council concerned, and appli- 
cations for research fellowships must be recommended for ap- 
proval by the Central Qualifications Board and by the Specialty 
Fellowship Board concerned. 

3) The volume of applications for research grants and the broad 
and varied scientific fields covered require the advice of consult- 
ants expert in the various fields. 

4) The Tuberculosis Study Section is one of twenty such expert 
‘groups established for this purpose. 

5) However, the major responsibility of the Tuberculosis Study 
Section and other Study Sections is not the consideration of grant 
applications but is the continuing review of the research needs 
in their special fields and the subsequent promotion, stimulation, 
and coordination of such research. 

6) The immediate task of the Tuberculosis Study Section is to 
complete an evaluation of streptomycin in the treatment of pul- 
monary tuberculosis, but its over-all responsibility and interest 
lies in the promotion of needed research in the whole general 
field of tuberculosis. 


RESUMEN 


1) El Servicio de Higiene Publica de los Estados Unidos tiene 
amplia autoridad y cuenta con los suficientes fondos para man- 
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tener, mediante subvenciones a instituciones, programas de inves- 
tigacion en instituciones no gubernamentales y, mediante sub- 
venciones a individuos, becas para la investigacién, cuyo objeto 
es aumentar el numero de investigadores adecuadamente adies- 
trados. 

2) La Junta Nacional Consultiva interesada debe recomendar 
la aprobacién de peticiones para subvenciones a instituciones, y 
las peticiones para becas a individuos deben ser recomendadas 
para su aprobacién por la Junta Central Calificadora y la Junta 
de Becas de la Especialidad interesada. 

3) El namero de peticiones para subvenciones a instituciones y 
los vastos y variados campos cientificos que ellas abarcan, requie- 
ren el consejo de consultantes expertos en los diferentes campos. 

4) La Seccién para el Estudio de la Tuberculosis es uno de los 
veinte grupos expertos establecidos con este objeto. 

5) Empero, la responsabilidad principal de la Seccién para el 
Estudio de la Tuberculosis, y de las otras Secciones de Estudios, 
no es el examen de peticiones para subvenciones, sino el repaso 
continuo de lo que necesita investigaci6n en sus campos especiales 
y el fomento, estimulo y coordinacién subsiguientes de tales inves- 
tigaciones. 

6) La labor inmediata de la Seccién para el Estudio de la Tuber- 
culosis es completar el avaluo de la estreptomicina en el trata- 
miento de la tuberculosis pulmonar, pero su responsabilidad e 
interés principales consisten de promover las investigaciones nece- 
Sarias en el campo completo de la tuberculosis en general. 
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During the past six years we have performed 875 consecutive 
stages of thoracoplasty upon 325 patients. These patients all had 
far advanced pulmonary tuberculosis with cavitation. In 35, bil- 
ateral cavitation was present. One hundred forty-five were over 
forty years of age and sixty were past fifty years of age. The 
operations were performed with a mortality rate of 0.94 per cent 
per operation and 2.5 per cent per patient. This low mortality rate 
in a group of patients which included such a large percentage of 
older individuals was a matter of satisfaction to us. Two hundred 
sixty-three patients were observed over a sufficiently long period 
of time postoperatively to be statistically valuable. Sixty-two per 
cent had a conversion of sputum evidenced by repeated seventy- 
two hour negative concentrates and cultures. Sixty-two patients 
were treated too recently to evaluate or could not be traced. Of 
the thoracoplasty failures, 79 patients were operated upon 89 times 
in an effort to arrest their disease and close their cavities. 

Attempts of other surgeons'~* to analyze the cause of failure of 
primary thoracoplasty have brought forward a number of reasons, 
the most commonly offered of which are: 

1) Giant upper lobe or positive pressure cavities. 

2) Inadequate surgery, under which heading are included fail- 
ure to remove a sufficient number or length of ribs or 
transverse processes, and too prolonged an interval between 
stages. 

3) Unfavorable location of the cavity. 

4) Heavy walled cavity or thickened pleura. 

5) The presence of pneumothorax or empyema. 

The residual cavity following thoracoplasty continues as a 
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challenge to the ingenuity of thoracic surgeons in spite of the 
numerous attempts to solve the problem over the years. Semb® 
suggested an apicolysis, Coryllos and Ornstein® reported open 
drainage with pedicled muscle flaps used to plug the cavities, 
Dolley and Jones’* and Alexander’ have suggested lobectomy 
or pneumonectomy, Matson*® used an extrapleural gauze pack, 
Eloesser'! used open cavity drainage with a skin flap. Various 
types of revision operation have been reported by Davidson,’? 
Coryllos,* Hochberg,* and Judd.? 

Our first group consisted of 44 patients upon whom a revision 
thoracoplasty was performed. In the analysis of causes for failure 
of the original operation in this group, we were confronted with 
the fact that 30 patients had demonstrable tuberculous endo- 
bronchial disease and 12 had giant or apparent tension cavities. 
Inadequate surgery was conceded to be a major factor in 10 pa- 
tients. These were the three major causes of failure although a 
number of lesser reasons were present in a scattered group of 
patients, as shown in Table I. 

In some patients several factors may be involved as a cause of 
failure; therefore the table will not balance numerically. 

In the earlier thoracoplasties of this series the transverse 
processes were not removed. As experience accumulated, however, 
we became more radical and the removal of the processes became 
almost routine. In addition, we disarticulate the ribs and often 
resect the first, second, and third costal cartilages at an antero- 
lateral stage. With the wider resection of ribs and processes, the 
resort to revision became less frequent. 

Thirty-four of the 44 patients who underwent a revision thora- 
coplasty were over 40 years of age, the average age of the entire 
group being 40 years. Three of the operations were of a Schede 
type, performed in treatment of a residual cavity with empyema. 











TABLE I 
Causes of Failure of Thoracoplasty 
Endobronchial dise ase _ 2 30 
Giant or tension cavities nai ‘12 a 
- Inadequate surgery ae 
Fibrous induration of lung oe see ca Pe :* 
3 -Thickened pleura Say ae tT aa 
Bilateralcavities = |. | 5 —_ 
Thoracoplasty overempyema __ — gi 
Tuberculous bronchiectasis a i 
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These patients were followed for an average period of 21.6 months 
after the last operation. Conversion of sputum was determined 
only after a series of negative seventy-two hour concentrates 
and usually with one or more negative cultures. 

There was no surgical mortality and only one late death, due 
to progression of disease 32 months following revision. Twenty- 
four patients converted their sputum postoperatively. Two patients 
had a negative sputum preoperatively but had x-ray evidence of 
an open cavity. Both remained negative and their cavities were 
apparently closed. A satisfactory result was thus obtained in 59 
per cent of patients (Table II). 

Among the 18 therapeutic failures, 15 had tuberculous endo- 
bronchial disease. Four of these also had bilateral cavitation. 
Three of these patients were subsequently controlled by means of 
pulmonary excision and one by an open cavernostomy. 

The revision technique used was not radical. In those patients 
who had not had the cartilages removed previously, an antero- 
lateral stage was the initial step, at which time the first three 
cartilages and regenerated ribs were removed. Three weeks later 
the posterior incision was reopened and the transverse processes, 
if present, as well as all regenerated ribs were resected. The first 
intact rib was also removed at this time. No attempt was made 
to do an apicolysis or effect an extrapleural separation in the 
gutter. Generous use was made of intravenous fluids and whole 
blood transfusions. 

Our statistics tend to give a more favorable view of revision 
than we actually hold. The majority of our revisions were per- 
formed in the earlier part of the present series when the transverse 
processes were not removed. As the original operation became 
more radical and as other methods of treatment of residual 
cavities became available, the use of revision became less frequent. 
Given an adequate original operation and having in mind the 
role played by bronchial obstruction in preventing cavity closure, 
it is difficult to believe that a revision has much to offer. The 
increased tissue rigidity resultant from the original thoracoplasty 
in addition to the mechanical factors remaining in the bronchus 





TABLE II 
Results of Revision Thoracoplasty 





Sputum Per cent 
Sputum Negative Satisfactory 
Conversion Preop. Results 


2 (59 
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or pulmonary parenchyma would make secondary cavity closure 
a difficult procedure. 

Our present concept of the revision operation is that it has 
proven to be safe, and in patients free of endobronchial disease 
who have had inadequate initial surgery, it is effective. Other 
more logical methods of treatment of patients with endobronchial 
disease make the use of revision in such patients questionable. 


Extrapleural Pneumonolyses 


Since Tuffier'* first described extrapleural pneumonolysis in 
1891 and used fat as a filling for the extrapleural space in 1910, 
there has been a continued search for a satisfactory filling 
material. Fat, muscle, gauze, air, oil, and paraffin have all been 
used and as often abandoned. Bull'* in 1920 reported the use of 
extrapleural fat in an attempt to close residual cavities under 
thoracoplastic collapse. Nissen’® stated that extrapleural pneu- 
monolysis could be used advantageously when, after the ribs are 
resected, a rigid system of cavities does not collapse completely. 
Hans Alexander’® advocated either a temporary gauze or perma- 
nent paraffin filling in pneumonolysis as a supplement to in- 
effective thoracoplasty. He reported no particular difficulty in 
making such a pleural separation. Matson!® reported the successful 
use of gauze in a plioform envelope for an extrapleural filling in 
patients with residual thoracoplasty cavities. Denk'* and Coryllos,® 
on the other hand, reported technical difficulties in stripping the 
uncollapsed cavity from the regenerated ribs. Wilson and Baker'*:' 
first reported the use of the polymeric form of methyl methacry- 
late (lucite) as an extrapleural filling. 

Our first efforts toward residual cavity closure by extrapleural 
pneumonolysis were made in 1942 when gauze packing was inserted 
in the extrapleural space in a series of ten patients. In these 
operations a posterior approach was used through the bed of a 
regenerated rib or through the bed of the first previously un- 
removed rib. The dissection was extremely difficult. Adhesions 
in the gutter or in the apex in the area of the cavity usually made 
a complete separation impossible. In two cases the pleura was 
torn during the dissection and the effort was abandoned. Both 
patients recovered uneventfully. In eight patients a space was 
created after tedious extrapleural dissection which was considered 
adequate for packing. This was snugly packed with gauze and the 
wound was completely closed. After three weeks the wound was 
reopened, the pack removed and the wound then repacked at 
frequent intervals until the sinuses healed. Seropurulent drainage 
persisted for several weeks but all wounds eventually healed. 
There were no operative fatalities and no late deaths. Two cases, 
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as stated, were abandoned without packing because of pneumo- 
thorax. In five patients cavity closure was not obtained and the 
sputum remained positive. In three patients cavity closure and 
sputum conversion were obtained. A 30 per cent rate of success 
did not seem sufficient to compensate for the danger of opening 
into the cavity and for the long period of drainage that resulted 
postoperatively, and the operation was abandoned. 

Following Wilson and Baker’s work!®'* with methyl methacry- 
late as an extrapleural filling in 1946, a second series of extra- 
pleural dissections following thoracoplasty failure was begun. In 
these patients the “lucite” balls were used as an extrapleural 
filling. In this group also there were ten patients. Two patients 
had two operations, one posterior and one anterior, in an attempt 
to develop a satisfactory space. In this group, also, the operation 
was abandoned in three cases because of an accidental tear of 
the pleura. In spite of added experience, the dissection in these 
cases was also tedious and difficult, owing to the invariable 
presence of dense adhesions over the area of involvement. In two 
patients cavity closure and sputum conversion were not obtained. 
In three patients the sputum was negative before operation but 
unmistakable x-ray evidence of persistent cavity was considered 
an indication for the operation. In two of these the cavity was 
closed and the sputum remained negative. In the third, a post- 
operative infection in the extrapleural space necessitated the 
removal of the lucite balls. Cultures of the pus revealed pyogenic 
organisms with no tubercle bacilli. The wound is still draining 
and the sputum remains negative. In two patients cavity closure 
and conversion of sputum were obtained. 

In this series, also, the results obtained hardly justify the risks 
involved. We are satisfied from this series and from results in a 
larger group in whom the lucite pack was used as a primary 
operation that the material itself is superior to any previously 
used as an extrapleural filling. It is non-irritating, light in weight, 
‘and results in few infections. In spite of the reports of some 





TABLE III 
Results of Extrapleural Pneumonolyses 


COMPLICATIONS 
Sputum Traumatic 
Packing No. of negative Sputum pneumo- 
material patients Deaths initially converted Failures thorax Infection 


Gauze 10 0 3 7 2 8 


Lucite 10 0 9 5 3 1 
TOTAL 20 0 5 12 5 9 
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authors??°!® as to the ease with which the apex could be stripped 
and the lung freed from the gutter in these operations, we have 
had a great deal of difficulty in the dissection. Since there are 
other methods of treatment of these residual cavities more phys- 
iologically sound which yield a higher measure of success, we now 
reserve the extrapleural operation for a small group of patients 
who are not in satisfactory condition for lobectomy or pneumon- 
ectomy, in whom we feel the residual cavity will not close with 
the addition of a revision thoracoplasty and in whom an open 
cavernostomy with flap drainage is not possible. The results of the 
extrapleural group of operations are shown in tabular form in 
Table III. 


Open Cavity Drainage 


Open drainage of tuberculosis cavities is probably the oldest 
form of surgical therapy used in the treatment of pulmonary 
tuberculosis. Sauerbruch?° in 1930 stated that the surgical man- 
agement of tuberculosis had followed a roundabout way and was 
then back to the method with which it began, pneumonotomy. 
Alexander® states that drainage of tuberculous cavities has been 
carried out in isolated cases for centuries but rarely has it 
been advocated with enthusiasm. Open drainage of tuberculous 
cavities has attracted the attention of a number of American 
surgeons.®:?!.2.22 Eloesser expresses the most current opinion in his 
excellent analysis of tension cavities and standardizes the tech- 
nique. 

“It is not reasonable to attempt to collapse an insufflated cavity, 
the content of which is under positive pressure by removing the 
surrounding ribs; some method which abolishes or counteracts 
the insufflating mechanism would seem more logical. Incision and 
drainage of tuberculous cavities has been tried repeatedly only to 
be abandoned. The method is the earliest one of surgical treatment 
but it has been fraught with so many dangers and difficulties that 
none of the countless surgeons who have attempted it have re- 
mained faithful to it. A sine qua non for the cavernostomy with 
a valve skin flap is that the cavity have no bronchial communi- 
cation, or a small one. In the presence of a large communication 
the valve will not produce a negative pressure.” 

Several European surgeons?*:?> have recently reported favorably 
on open drainage of post-thoracoplasty cavities by the Eloesser 
technique. They were not greatly concerned with the patency of 
the draining bronchus. In the majority of cases after drainage, 
Silver nitrate caustic stick was applied repeatedly to the cavity 
walls and bronchial orifices until the cavity was obliterated. 
Le Carboulec?® states that in applying cauterization in caver- 





700 MURPHY, ELROD, WALKUP AND KOONTZ Sept.-Oct., 1948 


nostomies it is not a question of obliterating a bronchus and 
hoping by this means to achieve cure of the cavity, of which it 
is tributary, by some atelectatic effect, but rather of destroying 
the tuberculous focus at its site. The cavity, once relieved of its 
caseous burden, heals, no matter what the means employed, by 
swelling and contraction of its walls. In his series of 21 cases 
published in 1945,2° he reports 19 cures and two deaths, one from 
the too prolonged use of evipan and one from air embolism. 

O’Brien?’ says, “Many cavities, apparently blocked, close readily 
after thoracoplasty. The only way we can be sure a cavity is blocked 
is to do a thoracoplasty first.” With our present knowledge this 
is perhaps a good philosopy but it will inevitably leave us with a 
number of residual apical tension cavities. The anatomical attempts 
to obliterate that type of cavity by revision thoracoplasty or 
extrapleural compression have not been encouraging. There re- 
mains then a physiological approach, one method of which is 
by open drainage. 

The most dramatic results from the use of streptomycin in 
tuberculosis have been obtained in patients with draining tuber- 
culous sinuses. We have repeatedly seen patients with multiple 
chest wall and other sinuses connected with tuberculous bones 
and joints heal in a short period of time once drainage was 
established and streptomycin therapy initiated. This beneficent 
effect of streptomycin in sinuses caused us to wonder whether 
it could not be used in closing the sinus tracts following caver- 
nostomy at an earlier date than would otherwise be possible. We 
were able to secure a supply for a trial and although the work is 
too recent to be of any statistical value, the early results are 
encouraging and justify a preliminary report. 

Open cavernostomy by the Eloesser technique has been per- 
formed on eleven patients who had residual cavities after thora- 
coplasty. The first operation was done in 1942 for a slitlike upper 
lobe cavity following a seven-rib thoracoplasty in a 48-year-old 
male. The cavity drained for eighteen months and then closed 
spontaneously. The sputum has remained negative since shortly 
after the drainage. 

The second patient was 37 years of age. He had endobronchial 
granulations around the right upper lobe orifice and a right apical 
cavity which enlarged under pneumothorax. A right thoracoplasty 
was performed in November, 1944. After the anterior stage, a 
Monaldi catheter was inserted into the cavity. The cavity appar- 
ently closed on completion of the thoracoplasty but reopened a 
month later and remained open in spite of a revision which was 
performed in August, 1945. A two-stage cavernostomy by the 
Eloesser technique was completed January 26, 1946. The sputum 
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became negative one month following cavity drainage and has 
remained negative. The culture from the sinus drainage was also 
negative for acid-fast organisms. By February 28, 1947, the tract 
had narrowed to a sinus and streptomycin was available. He was 
given 1.8 grams of streptomycin per day for two weeks. The skin 
flap was then freed, the sinus dissected and a graft of the pec- 
toralis muscle used to plug the opening. The wound was closed 
tightly and streptomycin continued for two weeks postoperatively. 
Healing was by primary intention and the wound has not reopened. 
The sputum remains negative. 

The third patient, a colored male 35 years of age, resulted in a 
fatality. He was admitted November, 1945 with a 5 cm. cavity in 
the right upper lobe. There was granulation tissue around the 
right upper lobe orifice with resultant narrowing. A six-rib, right 
thoracoplasty was completed June 11, 1946. During both the first 
and second stage operations a traumatic pneumothorax was 
created. The lung quickly reexpanded on both occasions and no 
complications were encountered. On August 12, 1946, the sputum 
remained positive and a residual oval cavity persisted in the 
compressed upper lobe. A two-stage cavernostomy was decided 
upon. The gauze pack was removed August 21, 1946 after ten days 
and an opening made into the cavity with the electrocautery. 
Pneumothorax was not encountered at operation. The afternoon 
of the operative day, however, a pneumothorax developed and 
the temperature was elevated to 104° F. An intercostal catheter 
was inserted and suction applied. Penicillin in doses of 40,000 
units every three hours was given. The lung reexpanded completely 
in ten days but the temperature remained elevated. He died 
suddenly 26 days postoperatively at a time when we were en- 
couraged to believe he was recovering. Permission for a post- 
mortem examination could not be obtained. The occurrence of a 
pneumothorax following the reexpansion of two previous traumatic 
pneumothoraces and a subcostal gauze pack emphasizes the dif- 
ficulty occasionally encountered in obtaining pleural fusion. 

Eight other cavernostomies have been completed three months 
or longer. All of these patients have a negative sputum and a 
negative culture from the sinus tract. Four of them who had a 
cavernostomy completed from five to eight months ago, were 
given a month’s course of streptomycin and the sinuses closed. 
Streptomycin was continued for a month postoperatively. Three 
are completely healed and one has a small amount of superficial 
drainage which is expected to cease without further surgery. The 
sputum remains negative in each case. One patient who completed 
his cavernostomy three months ago is on streptomycin preliminary 
to an attempt to close the tract. Three patients have a negative 
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sputum but the amount and character of the drainage prevents 
an early attempt at closure. 


In summary, then: Eleven patients have completed a caver- 
nostomy. One patient died postoperatively, one sinus closed spon- 
taneously, five were closed with the aid of streptomycin, one is 
being prepared for closure, and three are draining actively. All 
have a negative sputum (Table IV). 


Pulmonary Excision for Tuberculosis 


Following unsuccessful attempts at removal of tuberculous pul- 
monary tissue by Block?’ in 1881 and Ruggi?’ in 1885, Tuffier®°® 
resected the apex of a lung for tuberculosis and obtained a sub- 
sequent cure. The patient died seven years later of meningitis. 
In 1921 Jessen*' could find only 12 successful recorded instances 
of pulmonary excision for tuberculosis. Thornton and Adams*? in 
1942 were able to collect 29 cases of pneumonectomy and 46 cases 
of lobectomy for tuberculosis. They added five cases of lobectomy 
of their own. There were 44.8 per cent deaths in the pneumon- 
ectomies and 25.4 per cent deaths in the lobectomies. In 1946 
the reports by Sweet®* and Overholt** were indicative of the trend 
toward pulmonary excision. Sweet reported 27 lobectomies with 
25.9 per cent total deaths and 13 patients apparently well with 
negative sputum. In 36 pneumonectomies there were 14 deaths 
(38.9 per cent), operative and late, and 16 patients with a negative 
sputum. Overholt** reported on 200 operations. The case fatality 
rate in the lobectomies was 11.4 per cent and in the pneumon- 
ectomies 17.4 per cent. There was a sputum conversion rate of 
50 per cent. These statistics were on the group of patients operated 
upon from 1944 to 1946 after the technique of operating in the 
face-down position had been developed. 


In the past 18 months lobectomy or pneumonectomy has been 
performed on 14 patients at the Oteen Hospital who were con- 
sidered thoracoplasty failures. These operations were performed 
by the senior author or by Dr. Julian A. Moore, consultant in 
thoracic surgery. In the first case a left upper lobectomy was 
done for a residual cavity which had persisted in spite of a 
revision thoracoplasty. Recovery was uncomplicated and he was 





TABLE IV 
Results of Cavernostomy 


Patients Deaths 


Sputum negative Sputum positive Sinus closed 


11 1 10 0 6 








Volume XIV SURGICAL TREATMENT OF RESIDUAL CAVITIES 703 


ultimately discharged with an arrested status after completing 
the required period of rehabilitation. 

The second patient had a right upper lobectomy December 28, 
1945, for a residual thoracoplasty cavity. He developed a moderate 
spread in the perihilar area of the contralateral lung and a 
positive sputum has persisted. The spread was stabilized with 
the aid of pneumoperitoneum treatment and he left the hospital 
AWOL in December, 1946. He was clinically well but the sputum 
was positive. 

In the third case a left upper lobectomy was done for a residual 
cavity following a five-rib thoracoplasty performed in May, 1945. 
The lobectomy was done January 17, 1946. The postoperative course 
has been complicated by a mixed empyema with Friedlander’s 
bacillus as the predominating organism. A bronchocutaneous fistula 
was also present. After a prolonged and often dangerous course, 
aided by streptomycin therapy the wound has nearly healed. The 
sputum has been repeatedly negative on concentrate and culture. 
He is still a bed patient but will ultimately recover. 

The fourth patient had a right upper lobectomy for residual 
cavity on March 14, 1946. He presents our only fatality. He was 
a colored male 25 years of age who had a six-rib thoracoplasty 
completed February 23, 1945. He had a moderate hypertension 
with a blood pressure averaging 140/90 preoperatively. Following 
lobectomy the temperature was elevated to 103° F. for ten days. 
It had started to fall by lysis, however, when on the thirteenth 
postoperative day he died suddenly. Permission for autopsy was 
refused but it was felt that death was due to a pulmonary embolism. 

The experience gained from these four cases convinced us that 
the operation had merit but that complications made it hazardous. 
At this time we became familiar with Overholt’s** technique of 
operating in the face-downward position. We were able, without 
expense, to modify our Albee-Comper orthopedic table so that it 
could be readily adapted to operating upon patients in the prone 
position. At the same time, streptomycin became available to us. 
Since adopting the Overholt position and with the pre- and 
postoperative use of streptomycin, we have been able to do six 
successive pneumonectomies and four lobectomies for residual 
thoracoplasty cavity without a serious complication and with an 
apparent conversion of sputum in each case. Equally as favorable 
results were obtained in four other cases of pulmonary excision 
which were done as elective measures without a previous thora- 
coplasty. Although several of these cases were done too recently 
to consider the results permanent, the evidence at hand convinces 
us that lobectomy or pneumonectomy for a residual thoracoplasty 
cavity is a safe procedure in a properly selected case if; 
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1) The operation is performed in the prone position. 

2) Streptomycin is administered pre- and postoperatively. 

3) A skilled anesthetist is available. 

4) Blood in adequate amounts is used to replace loss and to 
combat shock. 


The results of our lobectomy and pneumonectomy group are 
shown in Table V. 


SUMMARY 


1) In an effort to salvage 79 failures from a series of 325 pa- 
tients who had undergone a thoracoplasty, 89 secondary operations 
were performed. 


2) Fifty of these patients had a conversion of sputum, a salvage 
of 68.8 per cent. 


3) These secondary operations were performed with only two 
deaths, an operative mortality of 2.5 per cent. 

4) In the light of our present knowledge, the best results in 
cases of thoracoplasty failure are obtained with lobectomy or 
pneumonectomy. 

5) If a single cavity persists in a patient unsuited for excision, 
an open cavernostomy offers a good chance of sputum conversion. 





TABLE V 
Results of Excision Therapy 


Negative 
Number Deaths sputum Empyema Spread 


Lobectomy 8 : 
Pneumonectomy 


TOTAL 14 








TABLE VI 
Results of Entire Series 


Sputum negative Sputum 
Number Deaths preop. converted 


Revision 44 24 
Extrapleural gauze pack 10 


Extrapleural lucite pack 10 


Cavernostomy 11 


Excision * 14 


TOTAL . 89 
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RESUMEN 


1) Se realizaron 89 operaciones secundarias en 79 fracasos de la 
toracoplastia en una serie de 325 pacientes. 

2) Se convirtid el esputo en cincuenta de estos pacientes, es 
decir, se salvé al 68.8 por ciento. 

3) Se llevaron a cabo estas operaciones secundarias con sdlo 
dos muertes, 0 sea una mortalidad operatoria del 2.5 por ciento. 

4) A la luz de nuestros conocimientos actuales, los mejores re- 
sultados en casos en que fracasa la toracoplastia se obtienen 
mediante la lobectomia o la neumonectomia. 

5) Si queda sélo una caverna en un paciente no apropiado para 
la extirpacién del pulmon, la cavernostomia abierta ofrece la 
mejor oportunidad de convertir el esputo. 
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Clinical Application of Angiocardiography“ 


HENRY K. TAYLOR, M.D., F.C.C.P.** 
New York, New York 


Visualization of the heart chambers and large vessels with 
contrast substance permits a demonstration of the normal and 
abnormal anatomy, congenital anomalies, and aids in the differ- 
entiation of vascular from nonvascular mediastinal lesions. This 
procedure may be used to demonstrate: (1) the veins in the upper 
extremity; (2) character of the pulmonary circulation; (3) collat- 
eral circulation attending obstructing lesions at the thoracic inlet; 
(4) morphological changes in the large afferent and efferent 
vessels of the heart; (5) and the thoracic and abdominal portions 
of the aorta. Attempts to demonstrate the arterial supply to 
abdominal viscera by this method were not entirely successful. 
The procedure starts as a venographic examination, and term- 
inates as an arteriographic one. 


Historical 


In 1931, Forssmann® of Germany, introduced a ureteral catheter 
into the right auricle by threading the arm vein. In the same 
year, Moniz, Lopo de Carvalho, and Lima® injected sodium iodide, 
without the aid of a catheter, into the arm and leg veins of 
monkeys and dogs hoping to demonstrate the pulmonary vessels, 
and called this procedure “angiopneumonographie.” Their results 
were not satisfactory, and they concluded that it would be neces- 
sary to catheterize the right auricle. In 1932, Ravina, Sourice and 
Benzaquen?’ injected sodium iodide, abrodil and tenebryl into 
dogs. In 1933 Reboult and Racine? experimentally attempted 
cardiac ventriculography by direct puncture of ventricles in anes- 
thetized dogs, injecting tenebryl. They did demonstrate the left 
ventricle and aorta radiographically. In 1935, Contiades, Unger 
and Naulleau? studied the then available contrast media used for 
arteriography and concluded that the available substances could 
be tolerated in the living without provoking any appreciable res- 
piratory or circulatory changes. In 1936, Ameuille, Rennaeuz, 
Hinaurt, Desgrez and Lemoine? presented a communication on 
lung arteriography to the Medical Society of the Hospitals of 


*From the Roentgen Ray Department, Goldwater Memorial Hospital, 

Welfare Island, New York. Presented at the Thirteenth Annual Meet- 

Te _— College of Chest Physicians, Atlantic City, New Jersey, 
une 8, 7. 


**Roentgenologist, Goldwater Memorial Hospital. 
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Paris. They passed a catheter into the right auricle, used sodium 
iodide and opacified the right heart chambers, pulmonary arteries 
and their branches. 

The preceding authors did not particularly concentrate on the 
visualization of the heart chambers and large vessels—their prime 
interest was the pulmonary circulation. In 1931 Castellanos and 
his associates':**° attempted cardiovascular visualization in child- 
ren, using 8-12 cc. of a 30 per cent solution of sodium iodide, 
injected through an arm vein without a catheter. He demonstrated 
the right auricle, superior vena cava, axillary and arm veins, and 
referred to this procedure as auriculography. When the right 
ventricle was also demonstrated, he referred to the procedure as 
auriculoventriculography. He and his co-workers obtained equally 
good results by injecting the internal saphenous vein. Trouble- 
some reactions attended their procedure, which disappeared when 
sodium iodide was replaced by Per-Abrodil and Uroselectan B. 

In 1938, Robb and Steinberg’® described a practical method for 
the visualization of the heart chambers and large vessels. They 
used a stereoscopic plate changer and exposed two films with 
each injection of contrast substance. In 1941, Sussman, Steinberg 
and Grishman!? described a wheel for multiple exposure technic, 
and were able to make as many as 8 and 10 exposures during a 
single injection. In 1943, Schwarzschild'! described a spring type 
device for the making of multiple exposures, and also obtained 
8 to 10 exposures during a single injection. The late Dr. Frank 
Lieberson’ was working on a different type of device for the making 
of accurately time spaced multiple exposures. His ideas are being 
executed and the apparatus will soon be available. 


Technic 


The technique employed has been previously described and is 
essentially that described by Robb and Steinberg.'®'* Circulation 
tests are made prior to the injection of the contrast substance. 
From the results one calculates approximately when the contrast 
substance will be in given portions of the heart and large vessels, 
and exposures are made accordingly. Fifty cc. of a 70 per cent 
solution of diodrast is injected very rapidly in less than 2 seconds 
through the antecubital or any other arm vein. Two exposures 
are made during one injection at predetermined time intervals. 
Usually two injections are given at approximately a 15 minute 
interval, using two different positions. This permits visualization 
of the right and left heart and large vessels in two different 
positions. Considerable information is obtained by this procedure. 
It is adequate for most examinations. More information might be 
obtained with multiple or serial exposures during a single injection. 
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With multiple exposures circulation tests may be omitted. Three 
injections have been given during a single examination. I have 
utilized this procedure in more than 250 individuals, mostly in 
the older age groups. Being with an institution for chronic diseases, 
my subjects have been mainly in the latter decades of life; my 
oldest patient was 93 years of age. Not having had too much oppor- 
tunity for work with the younger ones, my material is mainly 
limited to the differential diagnosis of vascular from nonvascular 
mediastinal lesions. 


Reactions 


Most patients exhibit some type of reaction: some mild, others 
severe. I have had no fatalities. Immediately following the injection 
each individual experiences a flush over the head and neck with 
a profound sensation of warmth through the entire body. Some 
have a tendency to cough, others to salivate and become nauseous, 
others may gag or vomit, particularly if there is food in their 
stomachs. Some have an urgent desire to urinate and, or defecate. 
There is an accompanying weakness with a drop in blood pressure. 
The systolic drop may be as much as 80 mm. of Hg. All of the 
above are transitory. Itching and an urticarial rash appear in 
some cases. These are quickly relieved by adrenaline. The injected 
vein may become thrombosed. Recanalization occurs. I recognize 
no contra indications to the examination. Good results are not 
obtained in large hearts, and in cardiacs who are decompensating. 
Sensitivity tests are omitted. 


Roentgen Findings 


Angiocardiographic examinations have shown variations from 
the accepted radiographic anatomy in the normal and in the 
abnormal.'?:'5.16 These have been described and need not be re- 
peated. 


Before proceeding, I shoud] like to state that, recently, in Havana 
I exchanged experiences with Drs. Castellanos and Pereiras. Before 
I left, Dr. Castellanos presented me with a few transparencies of 
congenital anomalies in infants. With his permission, I shall now 
show them to you (Fig. 1). 


The following case histories show the clinical application of 
this procedure from a diagnostic standpoint. 


Case 1: H.L., is a white male, aged 77, admitted 12/11/44 with a transfer 
diagnosis of hypertensive cardiovascular disease and congestive heart 
failure. The patient was mentally confused, and his history was contra- 
dictory and unreliable. His chief complaint was pounding of the heart 
related to exertion and occasionally while at rest. He stated that this 
had its onset approximately two months prior to admission. There was 
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no history of hoarseness, dysphagia or chest pain. He had been a seaman 
all his life. He denied venereal disease, tuberculosis and pneumonia. He 
stated he had had “climate fever” in Rio de Janeiro many years ago. 

Physical examination revealed a well developed but poorly nourished 
white male who was dyspnoeic and orthopnoeic. There were marked 
arterial pulsations over both supraclavicular fossae, which were com- 
pressible with much difficulty. The heart was enlarged both to the right 
and to the left. The heart sounds were markedly accentuated and re- 
vealed an irregular irregularity. There were no adventitious murmurs. 
Blood pressure was 210/120 in each arm. Dullness was obtained over the 
left anterior upper chest and in the left axilla. The liver edge was palp- 
able one finger breadth below the right costal margin. There was no 
fluid in the abdomen, and there were no abdominal masses. There was 
minimal ankle edema. Patient was digitalized on admission and has been 
doing well since, except for pounding over his precordium and supra- 
clavicular areas and occasional dyspnoea. A differential diagnosis be- 
tween a tumor of the mediastinum and aneurysm was considered. 

Laboratory findings: RBC has remained consistently around 5,000,000 
and WBC about 8,500; Urea Nitrogen, 15.1 and 16.4 on two determina- 
tions. ECG on 12/13/44 showed auricular fibrillation, digitalis effect and 
myocardial damage. ECG on 11/25/46 indicated left ventricular strain, 
severe myocardial damage and Ist degree heart block. Wasserman test 
was negative. Bronchoscopy was performed on 2/7/45 and revealed no 
evidences of bronchial disease (Fig. 2). 

Roentgen findings: Examination of the chest shortly after admission 
revealed a large dense mass in the anterior mediastinum and left upper 
thorax. The trachea was deviated to the right. A saccular aneurysm was 
diagnosed and angiocardiography was advised. On 8/28/45 a chest film 
was again reported as showing a saccular aneurysm. A Kymographic 
examination revealed questionable pulsations in the mass. Consent was 
finally obtained and on 8/2/46 an angiocardiographic examination was 
made, which revealed a large saccular aneurysm arising from the arch 
of the aorta, containing a thick mural clot. 


Case 2: A.H., a white female, aged 35, was referred by Dr. Joseph 
Cuono for study in September of 1946, with the following history. A loud 
systolic murmur at the base of the heart was first heard at the age of 
18. During the past few years this loud systolic murmur at the base of 
the heart was transmitted to the vessels of the neck. Along with this a 
loud second aortic sound was heard. The murmur was loudest to the left 
of the upper sternum. At one time the possibility of this being a con- 
genital lesion was considered. This was discounted, and considered as an 
aortic lesion secondary to a rheumatic infection. Roentgenograms of the 
heart showed considerable left ventricular enlargement and hypervas- 
cularization of the pulmonic fields. Patient has never decompensated. 
During pregnancy about 9 years ago she showed some elevation of her 
blood pressure and an arrhythmia, but went through pregnancy without 
serious difficulty and the blood pressure returned to normal. Sedimen- 
tation tests done occasionally over the past few years have been within 
normal range. On March 1, 1946, she became acutely ill with fever, 
chilliness and general aching. She continued to run a fever of 101.5 to 
102.0 orally with some generalized aching but no localized joint pain. 
There was no response to salicylates. Blood cultures at first were neg- 
ative. On March 26, 1946, she was admitted to a hospital, and at that 
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time the blood culture was found to be positive for streptococcus viridans. 
During this period of illness she had complained of severe pain under 
the sternum, which was transmitted to the back. From March 29th, 1946 
to April 27th, 1946, she received penicillin. For the first three weeks of 
treatment she received 1,800,000 units daily, and during the last week 
or ten days this was increased to 3,600,000 units because of persistence 
of fever (Fig. 3). 

A roentgenographic examination of her chest showed no increase in 
the size of the heart when compared with the previous examinations, 
but did show a rounded opaque density in the left hilar region, which 
was thought to be an enlarged gland, possibly on a tuberculosis basis, 
because of a positive tuberculin test recorded while in the hospital. 
Repeated roentgenograms following the original one taken in the hos- 
pital have continued to show the same opaque density in the left hilar 
region. In the LAO projection this opacity partially compressed the 
trachea and left main bronchus. 

Because of the persistence of the shadow in the left hilar region, the 





FIGURE 3, CASE No. 2: (A) Increased width of the mediastinum due to a 
rounded radio-opaque mass in the region of the left hilum.—(B) Kymographic 
examination shows no pulsations in the area of the widened mediastinum.— 
(C) The mediastinal mass is visualized in the LAO projection compressing the 
lower portion of the trachea and left main bronchus.—(D) Angiocardiographic 
examination, PA projection, shows contrast substance in the left heart and 
within the mass at the left hilum.—(E) LAO projection shows contrast substance 
in the aorta and a segmental dilatation in the upper portion of the descending 
aorta corresponding to the shadow observed in 3C. 
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possibility of an aneurysmal dilatation in this region, resulting from 
weakening of the wall of one of the vessels by the bacterial endocarditis, 
or an endarteritis, was entertained by her physician. No pulsations were 
visible on fluoroscopic examination. His opinion was that her heart lesion 
never had been an aortic one. A patent ductus had not been entertained, 
because of the absence of the typical machinery type murmur. That the 
shadow represented a tumor in the posterior mediastinum was also en- 
tertained. The only change in the cardiac status noted during this time 
was the appearance of a more definite mitral systolic murmur after the 
onset of the bacterial endocarditis. Following her discharge from the 
hospital she ran a low grade fever, and her sedimentation rate was at 
the upper limit and slightly above normal. Her activity was limited. She 
was up and about the house, but did no work. 

An angiocardiographic examination revealed the mass to be vascular 
in origin, a segmental dilatation of the descending aorta. 


Case 3: J.H., a white male, aged 40, was admitted 3/25/46, with a com- 
plaint of cough and head cold of three months duration. Patient stated 
that after having had this severe cough for two weeks he developed a 
pain in the area of the right upper sternum. This pain was constant 
and became worse with coughing. He noted a mass in this area for the 
first time, after two weeks of coughing. The transfer transcript from 
another hospital stated that the patient was a known luetic; and the 
only record of therapy was 12 intramuscular injections in May 1945. 

Physical examination revealed a 40 year old, well developed, fairly 
well nourished white male whose pupils reacted to light and accomoda- 
tion. There was a prominent mass protruding from behind and over the 
right sterno-clavicular articulation into the neck which pulsated. There 
was no pain or tenderness in this mass. The trachea was in the mid line. 
The heart was increased in size, to the left of the midclavicular line. 
The cardiac apex was in the 6th intercostal space. A, was greater than 
P.. The sounds were of good quality. There were no adventitious mur- 
murs. On admission the blood pressure was reported as R-130/85, 
L-120/80. Prior to discharge, blood pressure was R-170/100, L-158/110. 
There was no peripheral edema. Pulsations were present in the dorsalis 
pedis arteries. 

Laboratory findings: Hgb, 9 gms.; RBC, 3.3; WBC, 6,600; Polymorph- 
onuclears, 57 per cent; Lymph, 37 per cent; Monocytes, 3 per cent. 
Venous pressure, 270 mm. Urea Nitrogen, 14. Kline test, strongly positive. 
Wasserman test, 3+. ECG examination on 3/27/46 was reported as reg- 
ular sinus rhythm with left axis deviation. A clinical diagnosis of leutic 
heart disease with an aneurysm of the right common carotid or in- 
nominate artery was made (Fig. 4). 

A roentgen examination of the chest on 3/27/46 showed an increase 
in the width of the superior mediastinum to either side of the mid line 
due to a mass encroaching upon the apical and subapical portions of 
the right pulmonic field. There was no erosion of the adjacent ribs or 
vertebrae. The heart was enlarged to the left. The aorta was dilated and 
showed calcific plaques in the arch. A diagnosis of an aneurysm of the 
innominate artery was made. 

To verify the diagnosis an angiocardiographic examination was made 
on 4/16/46. In the PA projection the right heart was visualized with 
contrast substance in the pulmonary aorta, superior vena cava, innom- 
inate, subclavian and axillary veins. The second exposure revealed 
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contrast substance in the aorta, with very little in the left heart. There 
was a slight narrowing of the mid transverse portion of the aortic arch. 
In the superior mediastinum there was a large oval area of contrast 
substance extending slightly to the right of the median line. The major 
portion of this oval shadow was to the left of the midline, and the lower 
margin was merged with the right lateral portion of the aortic arch. 
The subclavian artery was visualized and lay in close apposition to the 
mass just described. This mass exerted pressure upon and displaced the 
innominate vein to the right. There was an acute angulation between 
the subclavian and innominate veins, with narrowing of the lumen.at 
the junction of these two veins. Evidences of a collateral circulation were 
present. In the left anterior oblique projection the entire right heart was 
visualized, with the vessels leading to and from the right heart. On the 
second exposure, contrast substance was visualized in the mass in the 
superior mediastinum, which compressed the trachea and displaced it 
posteriorly. The mass in the superior mediastinum proved to be vascular 
in origin, an aneurysm. The site of origin was not definitely established. 
The possibilities were: an aneurysm arising from the superior portion of 
the aortic arch, or of the innominate artery, or the left common carotid 
artery. 


Case 4: P.M., a white male, aged 10 years, was referred by the Depart- 
ment of Health for an angiocardiographic examination because of a 
large mass in the upper portion of the left pulmonic field observed on 
fluoroscopic and roentgenographic examination. Previous history re- 
vealed a pneumonia in infancy, but was otherwise negative. There was 
no family history of tuberculosis. The youngster was underdeveloped 
and complained of dyspnoea on exertion. On physical examination there 
was observed a depressed sternum. Systolic murmur was heard loudest 
over the mitral valve. A preliminary roentgen examination of the chest 
revealed the heart displaced to the left, secondary to the depressed 
sternum. Attached to the upper portion of the cardiac silhouette was a 
large extraneous radio-opaque shadow which extended into the upper 
portion of the left pulmonic field (Fig. 5). 

A kymographic examination revealed aortic pulsations in the extreme 
left lateral portion of the extraneous shadow and these were considered 
as transmitted pulsations. The amplitude of the wave form in the aortic 
area was larger than that in the extraneous shadow. In the right anterior 
oblique projection the angiocardiographic examination showed contrast 
substance in the right heart, which was enlarged. The aortic arch and 
descending aorta were visualized. There was no contrast substance in 
the extraneous shadow. The examination revealed that the extraneous 
shadow was nonvascular in origin. The possibilities of an atalectasis or 
agenesis of lung were considered, with the latter receiving preference. 


Case 5: W.W., a colored male, aged 12, was referred by Dr. Louis R. 
Davidson for post operative study. The patient had had a tonsillectomy 
at about 3 years of age at Kings County Hospital, at which time there 
was noted a cardiac murmur, and patient was referred to the cardiac 
clinic of that hospital. His mother stated that she first noted personality 
changes in the youngster when he was 10 years of age. He was irritable, 
restless, nervous, and had episodes of depression. He had recurrent 
episodes of puffiness of his eyelids since that time, and enuresis. In 
November 1946, patient first showed evidences of dyspnea. He was ad- 
mitted to Cumberland Hospital in November 1946, and hypertension was 
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noted in the upper extremities. A diagnosis of coarctation of the aorta 
was made. On December 4, 1946 he was admitted to Post Graduate Hos- 
pital for surgery. A transcript from their record revealed the following: 
“Physical examination: Chest: Breath sounds normal with no rales. 
Heart: No arrhythmias were noted; the heart was enlarged to the 5th 








FIGURE 5, CASE No. 4: (A) There is a large area of absent aeration, of 
uniform density, within the upper half of the left pulmonic field —(B) Kymo- 
graphic examination shows transmitted aortic pulsations along the left lateral 
margin of the density in the upper half of the left pulmonic field —(C and 
D) Angiocardiographic examination, RAO projection, shows no contrast sub- 
stance in the extraneous density within the upper half of the left 
pulmonic field. 
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intercostal space and the anterior-axillary line; systolic murmur in the 
aortic region transmitted to the neck vessels and posteriorly. BP right 
arm 140/70, left arm 110/90, right femoral 94/60, left femoral 90/74. 
Pulsation of right radial artery was more pronounced than that of the 
left. ECG on 12/9/46: Depressed ST,,, negative T,, high voltage sinus 
arrhythmia (this pattern. is not diagnostic, but high QRS voltage is 
suggestive of ventricular hypertrophy). ECG on 12/30/46: Sinus tachy- 
cardia, ST, not as depressed as previously.” : 

On 12/14/46 an operation was performed. The surgeon stated that the 
preoperative intent was to accomplish an end to end anastamosis after 
the resection of the coarcted segment of the aorta. This was found to 
be technically unfeasible at the time of operation because the constric- 
tion was found to be between the left common carotid and subclavian 
arteries. The subclavian was sectioned near its continustion with the 
axillary artery and the proximal divided end was anastamosed to the 
base of the left common carotid. Because of the postoperative retention 
of the left radial pulse, the surgeon was inclined to believe that an en- 
larged first aortic intercostal rather than the left subclavian -was anas- 
tamosed at the time of operation. The angiocardiographic examination 
was requested in order to demonstrate or determine which vessel was 
used for the shunt. 

Physical examination in Goldwater Memorial Hospital on 1/17/47 re- 
vealed: BP right arm 178/138; left arm 160/124. Corrigan pulse on the 
right side. Amplitude and force of the right radial pulse was distinctly 
greater than the left. Eyes: Tortuosity of the retinal vessels with sclerotic 
changes described as “copper and silver wire appearance.” Marked 
systolic pulsations visible over the right carotid and right subclavian 
areas. Right hemithorax greater in size than the left. Heart: apex at 
the 5th intercostal space. There was a systolic thrill and murmur at the 
2nd, 3rd and 4th right intercostal spaces, parasternally. Systolic thrill 
and murmur over the scapular area on the right side. Diastolic murmur 
in aortic area. Operative scar over left scapula. No systolic blood pres- 
sure readings were obtainable in the femoral arteries. On 1/13/47, the 
day of admission, patient manifested a low-grade pyrexia of unknown 
origin. Subacute bacterial endocarditis was suspected and pencillin ad- 
ministered. (There were no other clinical evidences of a subacute bac- 
terial endocarditis). Repeated blood cultures were negative. A roentgen 
examination of the chest revealed a large paratracheal mass, left side. 
Kymographic examination showed aortic pulsations along the left border 
of the mass (Fig. 6). 

Angiocardiographic examination in the PA projection made at the 
end of 4 and 10 seconds revealed the following: At the end of 4 seconds, 
contrast substance was visualized in the right heart, the vessels leading 
to and from the right heart, and in the lungs. At the end of 10 seconds 
the left heart, aorta, large vessels from the aorta, as well as collaterals, 
were visualized. The ascending and proximal half of the transverse 
portion of the aorta were visualized. Two large vessels had their origin 
in the arch of the aorta, were convex to the left, and extended to the 
left of the median line: these vessels formed the paratracheal mass on 
the left side, noted above. The larger and medial of these two vessels 
was the innominate artery, and showed its subdivisions for the right 
carotid and subclavian arteries. Arising from the right subclavian was 
the large, dilated and tortuous internal mammary artery. Collaterals 
along the right axillary chest wall extended from the right axillary 
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artery down to the level of the diaphragm. The small and lateral vessel 
was the left common carotid artery, and its course into the neck was 
visualized. A left subclavian artery was not visualized. No vessels leading 
to the left arm were visualized. There were no evidences of any collat- 
erals in the axillary portion of the left chest wall. 

A second examination in the left anterior oblique projection at the end 
of 9 and 11 seconds revealed the following: At the end of 9 seconds the 
left heart was visualized, as well as the ascending and proximal half of 
the transverse portion of the aortic arch. Here again, the vessels leading 
to the right side of the neck and right arm were visualized. No vessels 
with contrast substance leading to the left arm were visualized. The 
distal transverse portion of the aortic arch and the proximal portion of 


FIGURE 6, CASE No. 5: (A) Large mass in the paratracheal area, left side. — 
(B) Kymographic examination shows pulsations which are synchronous with 
the aorta.—(C) Angiocardiographic examination reveals that the paratracheal 
mass on the left side is vascular in origin, and is composed of the left common 
carotid and innominate arteries. The right internal mammary artery is dilated 
and tortuous—(D) The left heart, ascending aorta, and the proximal trans- 
verse portion of the aorta are visualized. The distal portion of the aortic arch 
and descending aorta are not visualized—(E) The descending aorta is visual- 
ized from the level of the 6th dorsal down. The distal portion of the aortic 
arch and the proximal portion of the descending aorta are not opacified with 
contrast substance. 





720 HENRY K. TAYLOR Sept.-Oct., 1948 


the descending aorta were not visualized. At the end of 11 seconds, the 
descending aorta was visualized from about the level of the 6th dorsal 
vertebra down to the lst lumbar vertebra. At this time, there was very 
little contrast substance in the left heart and in the proximal portion 
of the aorta. The examination revealed an absence of a segment of the 
aorta for a distance of about two inches, namely, the distal transverse 
portion of the aortic arch, and the proximal descending portion of the 
thoracic aorta. No vessels containing contrast substance were visualized 
leading to the left arm. 

Comment: There was an anomalous location of the innominate and 
left common carotid arteries which formed a large paratracheal mass 
on the left side. There was a dilated, tortuous internal mammary artery, 
and a collateral circulation along the right axillary chest wall. From the 
history of the case, as well as the surgery involved, it was obvious that 
a coarctation existed in the aorta. It was also possible that either a 
second constricted area was present, or a continuous constriction over 
a larger area corresponding to the nonvisualized segment of aorta, as 
described above. The nonvisualization of the internal mammary artery 
on the left side, as well as the absence of a collateral circulation on the 
left side, indicated that he vessel used for the shunt at the time of 
surgery was the one which was responsible for the circulation to the 
left hemithorax. The shunt was not visualized, nor any vessels leading 
to the left upper extremity. With the clinical picture in mind, it was my 
impression that the vessel used for the shunt was a large intercostal, 
probably the first aortic intercostal (the 3rd intercostal artery). This 
could account for the absent blood pressure in the lower extremities, 
the absence of collateral circulation to the left hemithorax, as well as a 
maintenance of the pulse and elevated blood pressure to the left arm. 
Because of the anomalous position and development of the innominate 
and left common carotid arteries, it was assumed that the left sub- 
clavian artery did not develop. The blood supply to the left arm which 
permitted an elevation of the blood pressure, as well as a good pulse in 
the left arm, was the same after surgery as existed prior to surgery; 
it was not interfered with by surgery. 


SUMMARY 


The clinical value of angiocardiography for the demonstration 
of anomalies and the differential diagnosis between vascular and 
nonvascular mediastinal lesions is presented. Three congenital 
anomalies are presented through the courtesy of Dr. A. Castellanos. 
Five case histories are presented illustrating (1) an aneurysm of 
the arch of the aorta; (2) a localized segmental dilatation in the 
descending aorta; (3) an aneurysm of the innominate or left 
carotid artery; (4) a nonvascular lesion; and (5) following surg- 
ery for coarctation of the aorta. 

667 Madison Avenue. 


RESUMEN 


Se recalca el valor clinico de la angiocardiografia para demos- 
trar anomalias y se discute el diagnéstico diferencial entre lesiones 
mediastinicas vasculares y no vasculares. Se presentan tres ano- 
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malias congénitas, gracias a la cortesia del Dr. A. Castellanos. Se 
presentan tres protocolos que ejemplifican (1) un aneurisma del 
cayado de la aorta; (2) una dilataciOén segmentaria localizada de 
la aorta descendiente; (3) un aneurisma de la arteria anénima 
o carétida izquierda; (4) una lesién no vascular y (5) un caso 
subsiguiente a intervencién quirurgica por coartacién de la aorta. 
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Meigs Syndrome” 


IRVING F. STEIN, M.D., F.A.C.S. and 
RALPH ELSON, BS., M.D. 


Chicago, Illinois 


It is a rare privilege for a gynecologist to be invited to address 
so select a group of specialists whose interests reside chiefly in 
disorders of the chest. It is likewise exceptional for the gynecol- 
ogist to be concerned with conditions in the chest other than 
metastases from pelvic malignancy or tuberculosis. I sincerely 
appreciate the opportunity afforded me to present a subject of 
mutual interest by reason of the simultaneous occurrence of 
hydrothorax and benign pelvic tumors associated with ascites. 
This is Known as Meigs’ syndrome, a name first suggested by 
Rhoads and Terrel in 1937.' Although Meigs was the first to re- 
cognize and publish the characteristic findings in certain cases 
of ovarian fibroma in 1937, similar isolated cases—rare indeed— 
had been reported half a century before. The relationship of 
peritoneal and pleural transudates to the pelvic tumor was not 
recognized in these cases, however. Cullingworth? reported a case 
in 1879 of a benign pelvic tumor, which, at postmortem, was found 
to be associated with ascites and hydrothorax. Then, in 1892, 
Lawson Tait*® successfully operated upon a similar case after a 
long period of observation and unavailing therapy. Ascites asso- 
ciated with pelvic tumors was believed at that time to be indica- 
tive of malignancy, and ‘to a great extent that belief prevails 
today. Tait suggested by implication the more frequent resort to 
exploratory operation in borderline or suspect cases associated 
with ascites. He stressed the curability of such tumors. A lapse. 
of about 30 years occurred before the next mention of this inter- 
esting set of findings appeared; Hoon of Mayo Clinic published 
a report of two cases with ovarian fibroma in 1923.4 Meigs’ first 
report® of three cases in 1934 was later incorporated in his more 
complete presentation of seven cases (Meigs and Cass, 1937) which 
gave rise to the designation of Meigs’ syndrome.® 

While this syndrome is characteristic of certain fibromas of 
the ovary, Meigs prognosticated correctly in 1939 when he stated: 
“it is possible, therefore, that there are other benign tumorous 
conditions in the pelvis besides fibroma of the ovary which may 
be accompanied by ascites and hydrothorax.” At the present time, 





*Presented at the 13th Annual Meeting, American College of Chest 
Physicians, Atlantic City, New Jersey, June 7, 1947. 
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Meigs’ syndrome embraces any benign tumor of the pelvis which 
may give rise to ascites and hydrothorax. Case reports since that 
time reveal that not only ovarian fibromas but fibromyomas, 
granulosa cell tumors, multilocular cystadenomas, Brenner’s tum- 
ors, thecomas, fibromyxomas, and even isolated cases of uterine 
fibromyomata five rise to ascites and associated hydrothorax.® 

The symptoms of this condition are usually those caused by 
the hydrothorax and the ascites. The close resemblance to pelvic 
malignancy with metastases to the peritoneum and pleura often 
causes it to be misdiagnosed. As Meigs stated, these symptoms 
are broadly classified into two groups, namely: respiratory inter- 
ference, and abdominal distention. Hence, dyspnea, chest discom- 
fort, cough, and abdominal enlargement may be the earliest find- 
ings. In addition, the patient may experience fatigue, backache, 
upset menses, weight loss, dehydration, emaciation, and even 
synovitis of the knee.’ The syndrome is most commonly found 
in early menopausal life but may appear at almost any age. In 
1943, Herrick, Tyson and Watson® aptly stated that this syndrome 
must be considered in any female over 30 who shows the presence 
of hydrothorax if not attended with fever, cachexia or weight loss. 

Torsion is not a characteristic of these tumors and Meigs stated 
in 1943° that “twists of the tumors are rare and adhesions are 
not common.” Yet in the case reported in this paper, and in a 
fatality reported by Bomze and Kirschbaum’® torsion was present. 

Hoon, in 1923, reporting 55 cases of ovarian fibromas, believed 
that the ascites, present in 25 per cent of the cases, may have 
been due to irritation of the peritoneum or to the secretion of a 
degenerating tumor. Rubin, Novak and Squire’! in a report of 
78 cases of thecoma and fibroma, found 30 per cent of the tumors 
to be accompanied by ascites. Meigs declared the fluid to be 
typical of a transudate and stated that because of the slight 
systemic reaction, the fluid was probably a nontuberculous trans- 
udate rather than an exudate. The pleural fluid was investigated 
by a number of workers but in none of the reported cases were 
tubercle bacilli or other bacteria found. 

In Meigs’ 1937 report, five patients had fluid in the right pleural 
cavity, one had fluid in the left, and one had fluid in both sides. 
This has been true in most of the reported cases, i.e., the fluid is 
more common in the right chest but may be in the left or in both. 
In all reported series, the fluid in pleural and peritoneal cavities 
has been found to accumulate rapidly following thoracocentesis 
or paracentesis but spontaneously disappeared after surgical re- 
moval of the tumor. 

Meigs stated the foliowing possibilities concerning the etiology 
of the ascites and hydrothorax: 1) irritation of peritoneum by a 





724 STEIN AND ELSON Sept.-Oct., 1948 


hard tumor mass; 2) direct extension from peritoneum to pleura; 
3) inflammation; 4) portal obstruction; 5) possible lack of drain- 
age of the right chest by azygos vein. Later Meigs added the 
possibility of: 1) protein deficiency (syndrome occasionally asso- 
ciated with edema of the legs); 2) anatomic connection between 
the abdomen and chest; 3) torsion or partial rotation of the 
tumor with twisting of vessels; 4) Selye’s alarm reaction in which 
repeated minor injury to the peritoneum by the tumor builds up 
the resistance of the tissues which later may return to normal. 
After many months, continuing trauma negates the resistance 
and an anaphylactic shock or histamine toxicosis appears which 
gives rise to the accumulation of peritoneal and pleural trans- 
udates. Meigs stated later that the identity of the fluids with 
respect to all aspects measured (protein concentrate, protein dis- 
tribution and India Ink concentration) makes probable a fairly 
free communication between fluid in the chest and abdomen. 
Clay, Johnson and Samson’? say, “ascites probably gives rise to 
hydrothorax via the lymphatics through the interstices of serosal 
cells under the diaphragm; hence to the subdiaphragmatic lym- 
phatics and so into the chest.” It is obvious that the etiology of 
the fluids is still in the realm of conjecture. 


CASE REPORT 


Case 1: M.O.I1., age 68; para ii; grav. ii. Menses which began at the age 
of 12 were always regular and continued until the age of 55. No bleeding 
had occurred since menopause. The patient stated that she had been 
aware of an enlargement of her abdomen for about five months. How- 
ever, because she was a Christian Scientist, she deferred seeking medical 
advice. She was aware of a hard mass in the abdomen and admitted to 
some dull, dragging pain in the left side. Dyspnea and cough had been 
present for about one month. The reason for seeking medical advice at- 
this time was an attack of sudden, severe, colicky pain in the left side. 
This was of a few days’ duration when the patient was first seen on 
July 13, 1945. She believed that her abdomen had swelled more and had 
become more tender since this acute attack. The remainder of her his- 
tory was negative. The family history was non-contributory. 


Physical examination revealed a very tall, thin, white elderly female 
with a markedly enlarged abdomen. She showed no apparent distress 
but there was a definite asthmatic wheeze. Temperature, 99.2°; pulse, 98; 
respirations, 22; blood pressure, 140/80. Head, neck, eyes, pharynx, and 
teeth were negative. The breasts were atrophic and no masses could be 
felt; there was no tenderness. A marked wheeze was heard over the 
entire upper lung fields but there were no rales. There was a flatness 
upon percussion over the right lung field posteriorly. Breath sounds as 
well as tactile and vocal fremitus were diminished. The heart showed no 
enlargement on percussion and no palpable thrill; the heart sounds 
were of fair quality but irregular; there were no murmurs. 


The abdomen was markedly enlarged. A large, smooth, firm mass was 
palpable extending from just above the pubes to the costal margin. 
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Some areas in the mass were softer and felt cystic; others were quite 
hard and smooth. There was a distinct fluid wave in the abdomen. While 
the abdomen was tense, there was no tympany, and it was remarkably 
free from tenderness. Reflexes were normal. There was no edema of the 
extremities. 

Pelvic examination revealed a large globular tumor mass which filled 
the abdomen above the pelvis and which appeared partly cystic and 
partly solid. The uterus was not entirely palpable and there was bulging 
of the cul-de-sac. 

The impression was that of'an ovarian malignancy with acute torsion, 
ascites, and possible pulmonary metastases. 

Because of the emergent nature of symptoms produced by torsion, 
further studies were deferred and laparotomy was advised. 

Supracervical hysterectomy with bilateral salpingooophorectomy were 
done for removal of: 1, huge twisted tumor of the left ovary; 2, calcified 
solid tumor of the right ovary; 3, multiple small fibroids of the uterus; 
4, ascites. 

Under ethylene anaesthesia, the peritoneal cavity was opened and 
about two liters of clear straw-colored fluid were removed by suction. 
The whole peritoneal cavity appeared to be filled-by a large cystic tumor 
which, upon delivery, was found to be twisted on its pedicle 180 degrees. 
The pedicle was clamped without untwisting and the tumor removed. 
The right ovary was the site of a solid white tumor the size and shape 
of an average potato; it was heavy and stony hard. The uterus con- 
tained several small fibroids. It was now obvious that all three types of 
tumors found were benign. The uterus was amputated supracervically, 
including the right-sided solid tumor. The cervical stump was closed 
and peritonealized and the abdomen explored further. No evidence of 
metastases was found in the liver, stomach, omentum or bowel. There 
was some fibrinous exudate on the small bowel which was adjacent to 
the twisted tumor. The abdomen was then closed. 

Shortly after laparotomy, the medical consultant, Dr. William A. 
Brams, noted: dullness of entire right chest anterior and posterior; 
distant bronchial breathing; few rales. Mediastinum shifted slightly to 
the right. Cardiac apex displaced to the left; short systolic, good heart 
tones. Condition good. 


Impression: 1, possible massive collapse or 2, massive pleural effusion, 
right chest. 

Notation by Dr. Stein: Calcified fibroma of right ovary was found 
associated with ascites and hydrothorax; Meigs’ Syndrome suggested. 

X-ray film of the chest taken the following day revealed. the heart 
and mediastinum displaced to the left; massive pleural effusion on the 
right. Thoracocentesis (Dr. Brams) 1,000 cc. dark amber fluid; sent to 
laboratory for bacteriological and pathological examination; subsequent- 
ly found to be negative for tubercle bacilli. Repeat thoracocentesis, 1,900 
cc. fluid removed five days later. ; 

July 29: excellent postoperative course. Wound healed by primary 
intention. Chest clear. No distress. Discharged from the hospital on the 
15th postoperative day. 


Pathology Report: The specimen consisted of a uterus 6x6 cm. con- 
taining multiple small fibromata. Attached were the tubes and a right 
solid ovarian tumor 6.5x3 cm. Separately was a huge cystic tumor, 27 
cm. in diameter and weighing 6,100 gm. The microscopic diagnosis was: 
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. Multilocular serous and pseudomucinous cystadenoma of the left 
ovary (with torsion). 
. Bilateral Brenner tumors of the ovaries. 
. Myofibromata of the uterus. 
4. Parovarian cysts. (See Fig. 1). 


Comment: In view of the benign nature of the tumors and the 
usual course after removal, it is likely that the aspiration of fluid 
from the chest was unnecessary. It usually disappears spontan- 
eously. However, respiratory embarrassment was relieved by the 
tappings and probably recovery was hastened thereby. The patient 
was seen one motnh and three months after operation and was 
found to be in excellent health. 

In our opinion, this patient developed Meigs’ syndrome in rela- 
tion to the solid fibroma-like tumor of the right ovary. It may 
have been caused by one of the following: 1) solid tumor of right 
ovary; 2) cystadenoma of left ovary; 3) torsion of the large cystic 
tumor; 4) combination of three separate benign pelvic neoplasms, 
any one of which might have been the cause of Meigs’ syndrome. 

The torsion of the large cystic tumor produced the acute symp- 
toms which forced the patient to seek relief. We believe that this 
episode was incidental to a preexisting Meigs’ syndrome. 

As far as we can discover, only two cases of Meigs’ syndrome 
have been observed at Michael Reese Hospital in many years. 
Search of the library index, the pathology department files and 
inquiry of the gynecologic staff revealed but one additional case 
to add to the one the author described above. This latter case 


FIGURE 1, CASE 1 
BILATERAL BRENNER TUMORS 


(A) Fibroma-Like Brenner. 
(B) Pseudomucinous Cyst Adenoma. Brenner Area in inset. 
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was presented as a brief report to the Chicago Gynecological 
Society at its meeting on May 17, 1946, by Dr. Lester E. Franken- 
thal, Jr., and appears in the proceedings of that meeting.'* Be- 
cause of the rarity of the condition, I shall present this case in 
greater detail. 


CASE REPORT 


Case 2: F.P., a 44 year old woman, grav. o, para. o, with a history of 
normal menses until surgical menopause in 1938, was admitted to the 
chest service of Dr. E. Levine at Michael Reese Hospital on March 2, 1946. 
She complained of dyspnea and abdominal distention which had been 
present for about two months. Her symptoms apparently followed an 
upper respiratory infection in December, 1945. Since that time, the pa- 
tient had noted moderate exertional dyspnea. In February, 1946 the 
patient became markedly dyspneic without ankle edema, orthopnea, 
or paroxysmal nocturnal dyspnea. She consulted a physician who ob- 
tained a chest plate and diagnosed fluid and a mass in the lung. Increas- 
ing dyspnea caused her to consult another physician who prescribed 
sedatives. On March 1, she was seen by an osteopath who said that in 
addition to chest fluid, she had an ovarian cyst. There was no history 
of chest pain, cough, hemoptysis or fever. 

Past history included a mastoidectomy in childhood and a partial 
hysterectomy in 1938. Her family history was non-contributory. 

Physical examination revealed a fairly well nourished, pyknic middle- 
aged, white female, about 45 years old. Temperature, 100.2°; pulse, 72; 
respirations, 18; blood pressure, 128/82. The chest revealed delayed and 
diminished expansion on the right, absent tactile fremitus,.flatness on 
percussion and distant bronchial breath sounds of the lower two-thirds 
of the right chest. 

The abdomen was distended; there was a dullness in the flanks, 
shifting dullness and a questionable fluid wave. In the lower abdomen 
there was a very firm balottable mass which was outlined with difficulty 
in view of the abdominal distention. 

Impression: 1, ovarian fibroma with ascites and pleural effusion 
(Meigs’ syndrome); 2, malignancy of pelvic organ with pulmonary 
metastases. 

On March 4, 1946, thoracocentesis of the right chest was done, and 
900 cc. of straw-colored fluid was withdrawn; it was negative for 
tubercle bacilli. On March 5, 1946, gynecologic consultation was held, 
and the diagnosis of Meigs’ syndrome confirmed. The blood counts 
showed: hemoglobin, 14.3 grams (85 per cent); red blood count, 5,200,000; 
white blood count, 8,700; differential, normal; sedimentation rate, norm- 
al (18 mm./hr.). Thoracocentesis was performed five times in the next 
ten days, with the removal of 4,830 cc. of clear, straw-colored fluid. 
Fluoroscopy and chest plates obtained on March 8, 1946, were negative 
for parenchymal lung lesions. 

On March 16, 1946, a total hysterectomy and bilateral salpingo-oopho- 
rectomy were performed (L. E. Frankenthal, Jr.). The peritoneal cavity 
was opened and a large amount of clear free fluid escaped. A large solid 
tumor of the left ovary, measuring 6x12x12 cm. was found. It was 
globular, firm, and yellowish-white. The pedicle was clamped and cut, 
and the tumor removed. The uterus was smaller than normal. However, 
because of the remote possibility of malignancy, a total pan-hyste- 
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rectomy was done. On March 30, fluoroscopy and chest plates revealed 
fluid in the right lower chest obscuring the right costo-phrenic sinus 
and cardiophrenic angle. On April 6, x-ray film revealed the chest to 
be essentially negative. The patient was discharged in good condition on 
the 2lst postoperative day. 

Pathology: Theca cell tumor of left ovary with degenerative changes 
and multiple simple cysts. (See Fig. 2). 


Comment 


Since the preparation of this report, a complete and valuable 
article on Meigs’ syndrome appeared from the Mayo Clinic’* with 
some additional case reports. We have added two cases to some 
thirty authentic cases in the medical literature. Obviously, it is a 
rare but curable condition which is of interest to both the gyne- 
cologist and the internist. 
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Discussion 


A. WORTH HOBBY, M.D., F.C.C.P. 
Atlanta, Georgia 


Dr. Stein has presented a very interesting paper on a condition 
which is seldom seen by the chest specialist. Rarely seen diseases 
are easily forgotten; therefore, we are indebted to him for bring- 
ing it to our attention. However, this condition may not be as 
rare as it would seem because more cases are being encountered 
than are being reported in the literature. I know of five unre- 
ported cases in my own town. 

In discussing Dr. Stein’s paper I wish to stress a time honored 
axiom of medicine namely: Take a complete history and make a 
complete physical examination. In so doing it will be learned that 
the symptoms referable to the pelvis and abdomen appear before 
the symptoms of the hydrothorax occur. The symptoms of res- 
piratory interferences are not necessarily those of malignancy of 
the pleura or lung. In Meigs’ syndrome, streaking, hemorrhage, 
productive cough, etc., are lacking; therefore, we should assume 
that in this condition, the respiratory symptoms are due to extra- 
pulmonary etiology. Interpretation of chest films showing hydro- 
thorax should be mentioned. All too often the presence of fluid 
in the pleural space is taken too casually and at the same time 
the observer will attempt to diagnose the presence or absence of 
parenchymal disease in a film with the lung obscured by effusion. 
The fluid should be aspirated and replaced with a small amount 
of air before making a diagnosis. 

The presence of hydrothorax most often seen on the right side 
is due to better development of the lymphatic channels on that 
Side, to the higher position of the dome of the diaphragm, and to 
a more intensive pumping action of the right diaphragm. Rubin, 
Novak and Squire state that hydrothorax formation is best brought 
about by an ascitic fluid poor in colloids. It is well recognized 
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that some pleural surfaces allow fluid to be absorbed more readily 
than others. If the condition of the pleura prevents absorption 
of the ascitic fluid, atelectasis may ensue. 

I wish, not only to thank Dr. Stein for his fine paper, but to 
express my appreciation for the honor of being allowed to discuss it. 





Discussion 


EDWARD LEBOVITZ, M.D., F.C.C.P. 
Pittsburgh, Pennsylvania 


Gentlemen, it gives me great pleasure to discuss the fine paper 
presented by Dr. Irving Stein. I have nothing but praise for a 
clear concise excellent discussion of Meigs’ syndrome. I wish to 
congratulate him on an able presentation and I must also con- 
gratulate the program committee for their choice of this important 
subject. 

In the Oxford Monographs of disease and treatment there is 
nothing mentioned on Meigs’ syndrome. The last sentence, how- 
ever, in the treatment of hydrothorax the following is said: “the 
treatment of hydrothorax is treatment of the underlying cause.” 
How true this is even in Meigs’ syndrome. We chest physicians 
must bear this in mind. Early diagnosis is important, and early 
diagnosis can only be possible if the physician is aware of the 
condition. It is an unusual condition, the occurrence of which 
bears repetition. It is amazing how unaware this condition is to 
the medical man unless he has actually been confronted with a 
patient who has this syndrome. 

I have for the past five years looked for such a patient, but 
with no success. In one patient, in spite of her condition and age, 
but because of suggestive findings I advised operation for a pal- 
pable pelvic mass. The gynecologist, however, on operation found 
malignancy with widespread metastasis. Patient went steadily 
down hill and expired. At another hospital I had anticipated 
finding Meigs’ syndrome on several occasions. In spite of sug- 
gestive findings in the chest (fluid, apparently not tuberculosis) 
we were unable to establish a diagnosis of Meigs’ syndrome. 

I am pleased to report very briefly on a patient who was under 
the care of a personal physician friend (Dr. David Katz, July 1943). 
This patient, 69 years of age, white, had all the characteristic 
findings: 1) Enlargement of the abdomen. 2) Pelvic mass. 3) Fluid 
in the chest and abdomen. After five aspirations (totalling over 
6,000 cc.) of the chest and after continued study the patient’s 
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condition was not satisfactory. Finally, however, in desperation 
the patient was operated upon and a fibroma of the ovary was 
removed. She showed remarkable recovery and after the third 
postoperative day progress was rapid and she soon became phys- 
ically and clinically well. 

The failure to diagnose Meigs’ syndrome is serious. Team work 
between the gynecologist and internist is important. If the gyn- 
ecologist is not aware of this possibility, he will consider the pelvic 
mass with fluid in the abdomen and chest as indications of wide- 
spread metastasis. To the clinician Meigs’ syndrome must be con- 
sidered in the differential diagnosis of fluid in the pleural cavity 
in all female patients. 

I enjoyed Dr. Stein’s presentation and wish to thank the mem- 
bers of the College and guests for the privilege of discussing this 
paper. 








The Rationale of Therapeutic Pneumoperitoneum 
Physiological and Mechanical Considerations* 


NORMAN L. ANDERSON, M.D., F.C.C.P. 
Asheville, North Carolina 


A priori reasoning has in the past convinced many chest phys- 
icians that the therapeutic approach to pulmonary tuberculosis 
by the abdominal route with artificial pneumoperitoneum is 
unscientific, unsound physiologically, and radical. Indeed, to treat 
thoracic disease by the injection of air into the peritoneal space 
seemed at the onset so formidable and ridiculous that some phys- 
icians have been reluctant to abandon established methods of 
collapse therapy. Other physicians unfortunately have attempted 
to use this form of therapy in a few unselected, far-advanced 
cases, neither mastering the technique nor really understanding 
the rationale behind its use. Their results quite naturally, have 
been disappointing. 

Other groups of courageous phthisiotherapists have succeeded 
in demonstrating the favorable therapeutic influence of pneumo- 
peritoneum by extensive and prolonged experience with this 
technically simple and relatively safe procedure. Their results have 
been, for the most part, remarkable, indicating that artificial 
pneumoperitoneum is perhaps as effective a collapse measure as 
artificial pneumothorax and at the same time, apparently much 
safer. The advantages of this form of therapy over artificial 
pneumothorax have been discussed in a previous paper. 

The discrepancy between the dangerous anti-pneumoperitoneum 
reasoning mentioned above and the surprisingly favorable results 
may be clarified by examining carefully the reasons for the effec- 
tiveness of artificial pneumoperitoneum. It is the purpose of this 
paper to attempt to explain just why artificial pneumoperitoneum 
benefits pulmonary tuberculosis. 


The Peritoneal Space 


The peritoneal space is, ordinarily speaking, a closed one: that 
is, the flexible and cohesive nature of the abdominal wall, of the 
viscera, and of the moist serous surfaces of the peritoneum and 
omentum results, for the most part, in an absence of dead space. 
This absence of dead space not only is further effected by the 
tonus of the abdominal muscles, but also by the slightly sub- 


*Presented at the Thirteenth Annual Meeting, American College of Chest 
Physicians, Atlantic City, New Jersey, June 5, 1947. 
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atmospheric pressure present in the upper abdominal cavity 
resulting presumably from the negative pressure existing in the 
adjacent intrapleural spaces. If these concepts of intraabdominal 
mechanics can be visualized, then the rationale of artificial 
pneumoperitoneum becomes much clearer. 


That there is a negative or subatmospheric pressure present in 
the upper abdominal cavity has been indicated by Keppich,? Mel- 
chior,? Krause,* and Overholt,° and thoroughly discussed by Banyai® 
who has pioneered and championed artificial pneumoperitoneum 
therapy. The subject becomes more complicated when one con- 
siders the variations of this subatmospheric pressure under the 
influences of respirations, disease, adhesions, ‘muscular activity, 
and of the ever-changing mobility of the abdominal viscera. 


Nevertheless, for the purposes of this discussion, we shall post- 
ulate that the rigid compartment of the thorax transmits to some 
degree the subatmospheric pressure of the intrapleural space 
subdiaphragmatically into the non-rigid structures of the abdomen. 
Conversely, a change in the existing intraperitoneal pressure is 
directly transmitted to the lower pressures of the intrapleural 
space and consequently to the lungs. This is apparently what 
takes place when, for example, 500 cc. of air is introduced in- 
traperitoneally. The increased pressure is immediately transmitted 
partially to the thorax; and the lungs, being readily collapsible, 
are reduced correspondingly in volume. Because of the existing 
negative intrapleural pressure and the collapsibility of the lungs, 
the majority of displacement takes place in the direction of the 
lungs rather than toward the rigid pelvis or toward the less-rigid, 
but muscular abdominal wall. This occurs with the patient re- 
cumbent or standing since the points of least resistance remain 
the same. 


Thus it is seen that, after one injection of intraperitoneal air, 
the diaphragm will rise nearly two centimeters at the expense of 
lung volume. This reduction of lung volume often results in an 
immediate therapeutic benefit after a single injection of air. This 
may be partially explained by the resulting relaxation of the lung, 
improved bronchial drainage from diseased areas, and by reduction 
of toxemia following closure of lymphatic vessels communicating 
with diseased areas. 


EXPERIMENTAL 
The Pleural Space 


After a intraperitoneal injection of air what happens to the 
intrapleural pressure? It is increased! This has been shown to be 
invariable in six cases by simultaneous measurement of intra- 
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pleural pressure with a pneumothorax needle in the intrapleural 
space during the administration of artificial pneumoperitoneum 
with a separate apparatus. 

This intrapleural pressure does not remain increased. By the 
time another intraperitoneal injection of air becomes due, the 
intrapleural space pressure has decreased practically to its normal 
State despite the fact that the lung volume remains reduced. 
The mechanism of this compensatory reaction is obscure. The 
fact that this pressure does return to a nearly normal subatmos- 
pheric state indicates that the thorax is prepared for an identical 
response to later intraperitoneal injections of air. Consequently 
each successive dose of pneumoperitoneum is simply another step 
in progressive and continued relaxation of the lungs and reduction 
of lung volume. Thus, in long-standing pneumoperitoneum, the 
intrapleural space, instead of building up a high pressure as a 
result of continued pressure from below, actually remains in an 
almost normally functioning physiological state. 

That this temporarily increased intrapleural pressure returns to 
practically its normal state has also been repeatedly indicated 
' in six patients by actual measurement of intrapleural pressures 
during the course of established pneumoperitoneum treatment. 
Herein lie two of the most important factors which explain the 
success of pneumoperitoneum: one, the initial rise of intrapleural 
pressure following intraperitoneal injection of air, and two, the 
rapid return to a nearly normal physiological state. These phen- 
omena help explain why both functioning lungs may be partially 
and progressively collapsed over long periods of time while the 
healing process takes place. They also indicate that the mechanics 
and physiology of the intrapleural spaces are altered very little 
over a period of pneumoperitoneum therapy. Following cessation 
of refills, the intrapleural spaces are left essentially unaltered. 
This of course is not the case in long-standing artificial pneumo- 
thorax where the pleurae are invariably thickened, thus resulting 
in impairment of respiratory function. 

The same reasoning explains partially why cases with adherent 
pleurae respond less satisfactorily to artificial pneumoperitoneum. 
In these cases lung volumes reduce with more difficulty, and 
higher intraperitoneal pressures must be attained before com- 
parable rises of the diaphragm are achieved. Therefore, one of 
the indications for perfect suitability of a case for pneumoperi- 
toneum therapy is the integrity of the intrapleural space. Unfort- 
unately many cases come to this therapy when pneumothorax 
has failed or cannot be given because of adherent pleurae. Even 
so, many of them are benefited by the pneumoperitoneum. 

It must not be forgotten that it may in some cases be necessary to 
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give maximum injections of air in order to overcome the resilience 
of the muscular diaphragm, thus achieving a maximum ther- 
apeutic response which is apparently related significantly to 
reduction of lung volume. 


The Lungs 


It has been shown! that apical disease responds as favorably 
to artificial pneumoperitoneum as disease elsewhere in the lung. 
When one considers that pressure changes in uncomplicated cases 
should be transmitted equally to all parts of the closed space in 
the thorax, it is readily understood why apical cavities close. 
Another factor is that the lung is cone-shaped and it is quite 
possible that pressure changes from below may be augmented as 
they are transmitted to the smaller apex. Actually, this may be 
a prominent factor in the healing of apical tuberculosis following 
strict bed rest taken flat without a pillow, with the foot of the 
bed elevated, or with the patient wearing an abdominal binder. 

The healing of hilar tuberculous infiltrations and cavities is 
usually a more difficult achievement for any form of collapse 
therapy. This may be partly a result of the increased rigidity of 
the larger bronchi and blood vessels in that area, which thus 
prevents easy collapse. The author feels that another important 
factor is the proximity to the hilar area of the constantly pulsating 


great vessels and heart, a situation which precludes any chance 
of constant immobilization. These rhythmic pulsations of the heart 
and larger vessels in the hilar area exert a constant massaging 
action on the closely surrounding lung tissues which, if tuber- 
culous, have diminished chances for healing. 


The Diaphragm 


The addition to pneumoperitoneum therapy of phrenic nerve 
crushes unquestionably results in further elevation of the dia- 
phragm and increased collapse of the lung on the relaxed side. 
Furthermore, following phrenic nerve crushes, patients often seem 
to tolerate refills of pneumoperitoneum more comfortably. Never- 
theless, phrenic nerve crushes result in altered respiratory func- 
tion; and occasionally paralyzed diaphragms fail to regain normal 
contractility following cessation of pneumoperitoneum therapy. 
Phrenic nerve crushes, although often required, are therefore not 
necessarily considered to be a favorable adjunct to pneumoperi- 
toneum therapy. 


Abdominal Binders 
The effect of abdominal binders or corsets used during the 


treatment of pulmonary tuberculosis with artificial pneumoperi- 
toneum seems to be manifold. In addition to the reduction of 
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cosmetic inelegance resulting from a protuberant abdomen, there 
seems to be a soothing effect on the abdominal musculature which 
bears much of the burden of increased abdominal pressure. 
Furthermore, several days following refills of air, the diaphrag- 
matic elevation may be maintained by tightening the binder as 
the air is absorbed. This results not only in a continuous elevation 
of the diaphragm but also in an increase in the time interval 
between refills. That pressures will rise and further elevation of 
the diaphragm can be effected by the use of abdominal binders 
is readily proved by comparing intraperitoneal pressures with and 
without a binder and comparing by fluoroscopy the elevation of 
the diaphragm. Nevertheless, abdominal binders are unnecessary 
in most patients. 


Vital Capacity 


Further observations of physiological alterations during pneu- 
moperitoneum therapy indicate that the vital capacity is ordinarily 
diminished much less than would be expected considering the 
reduction in lung volume. Both Banyai‘’ and Bennett® recorded 
an average decrease of twelve per cent in vital capacity in estab- 
lished cases. Our experience parallels these findings although in 
some cases the vital capacity may actually be increased. The 
simplest explanation of this is that the more diseased and non- 
functioning lung areas are collapsed selectively, leaving healthy 
alveoli more space to function. There are doubtless other factors, 
however, which mediate toward altered respiratory function. These 
factors include displacement of the diaphragm and mediastinum, 
as well as lateral displacement of the heart which may result in 
reduced cardiac reserye. Electrocardiographic studies by Benatt 
and Berg® have shown that the normal tracing develops a Q.T., 
pattern and the S-T deflection in Lead II becomes flattened. No 
signs of coronary thrombosis or pulmonary embolism have been 
noted. The pattern is apparently reversible and becomes normal 
again with the descent of the diaphragm. Most of the changes are 
secondary to an anti-clockwise rotation. These authors conclude 
that in general pneumoperitoneum treatment in a tuberculous 
patient with a normal heart does not entail any damaging cardio- 
vascular changes. 


Weight 


The question of weight gain or loss has been a perplexing one. 
Many of our far-advanced cases treated with pneumoperitoneum 
gain as much as forty pounds during the healing process. A 
minority, however, in spite of marked improvement of their tuber- 
culosis, parallel bilateral pneumothorax cases by failing to gain 
weight. Now why should some healing patients gain and others 
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lose weight during the course of identical treatment? 

We have tried to show roentgenographically in six patients, by 
means of the barium meal, that some do not gain weight because 
of regurgitation of food, or from anorexia resulting from dia- 
phragmatic herniation or because of unnatural tension and torsion 
of the esophagus. This has been impossible to prove since all cases 
examined were normal in every respect with the exception of one 
which exhibited mild cardiospasm. 

All cases, however, both those that gained weight and those 
that did not, were shown by the barium meal to have visceroptosis. 
The stomachs for the most part were downwardly and centrally 
displaced into the pelvis. Since this visceroptosis was present in 
both types of patients, it was not thought to be primarily re- 
sponsible for lack of weight gain in a minority. 

A clue was uncovered by the measurement of vital capacity 
changes in patients before and after therapy was begun. Those 
cases which failed to gain weight usually belonged to the minority 
group which exhibited marked lowering of vital capacity. Appar- 
ently the reduction of respiratory exchange is partially responsible 
for impaired metabolism and nutrition. 

Another attendant observation was that patients with adherent 
pleurae—those that required higher pressures to achieve ther- 
apeutic responses—had more difficulty in gaining weight. This 
could also be partially explained by reduction in vital capacity 
resulting from the adherent pleurae. 


SUMMARY 


1) An attempt has been made to clarify some of the physio- 
logical and mechanical changes resulting from artificial pneumo- 
peritoneum. 

2) The rationale of successful artificial pneumoperitoneum ther- 
apy is discussed. 

3) Two salient factors appear to be: (1) the initial rise of 
intrapleural pressure resulting from intraperitoneal injection: of 
air, and (2) the compensatory return of the intrapleural pressure 
to normal between refills. 

4) The response of apical disease to this therapy is considered 
in contrast to disease elsewhere in the lungs. 

5) The role of phrenic nerve crush as an adjunct to pneumo- 
peritoneum therapy is briefly considered. 

6) Abdominal binders are evaluated. 

7) Vital capacity and cardiac changes during artificial pneu- 
moperitoneum therapy are discussed. 

8) Some of the reasons for weight gain and weight loss during 
this therapy are presented. 
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In many institutions for the tuberculous, artificial pneumoperi- 
toneum has become a recognized method of collapse therapy. 
Contrary to considered medical judgement regarding possible 
harmful physiological changes resulting from its use, it has been 
shown that the complications and physiological alterations re- 
sulting from this therapy are by no means as serious as anticipated. 

Norburn Clinic, Asheville, North Carolina. 


RESUMEN 


1) Se ha intentado aclarar algunas de las alteraciones fisiolé- 
gicas y mecanicas que siguen al neumoperitoneo artificial. 

2) Se discute la razén légica de la neumoperitoneoterapia arti- 
ficial satisfactoria. 

3) Los dos factores sobresalientes parecen ser: (1) la elevacién 
inicial de la presién intrapleural causada por la inyeccion intra- 
peritoneal de aire y (2) la vuelta compensatoria de la presién 
intrapleural a lo normal, entre las insuflaciones. 

4) Se considera la respuesta a esta terapia de las lesiones api- 
cales, en contraste a las lesiones de otras partes de los pulmones. 

5) Se considera suscintamente el papel de la trituracién del 
frénico como adjunto a la neumoperitoneoterapia. 

6) Se avalua el empleo de fajas abdominales. 

7) Se discuten las alteraciones de la capacidad vital y del cora- 
zon durante la neumoperitoneoterapia artificial. 

8) Se presentan algunas de las razones que explican los aumen- 
tos y las pérdidas de peso durante esta terapia. 

El neumoperitoneo artificial ha llegado a ser un método recono- 
cido de colapsoterapia en muchas instituciones para tuberculosos. 
Contrario a la creencia de que cambios fisiolégicos perjudiciales 
pueden resultar con su empleo, se ha demostrado que las compli- 
caciones y alteraciones fisiol6dgicas que siguen a esta terapia no 
son ni por mucho tan graves como se habia supuesto. 
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The Tuberculin Test: A Vital Factor 


in Tuberculosis Control 


SETH L. COX, M.D., F.C.C.P. 
Topeka, Kansas 


Any procedure that helps find cases of tuberculosis, and par- 
ticularly if such cases can be diagnosed relatively early, assumes 
a very important role in the campaign for the reduction in the 
incidence of clinical tuberculosis, and the eventual eradication of 
this serious menace to the public health. Of the various methods 
used in the discovery of early tuberculosis, the Mantoux tuberculin 
skin test is one of the most accurate and dependable diagnostic 
procedures available to the clinician and the public health worker. 

The first requisite for the development of tuberculosis in the 
human body is an invasion of the body tissues by the tubercle 
bacillus, and the tuberculin skin test is the earliest and most 
accurate means of demonstrating that such an infection has 
occurred. Thus, by use of the tuberculin skin test, tuberculosis 
in its earliest stages—preclinical stage in many cases—can be 
found and the patient, in most instances, enabled to avoid the 
actual development of clinical or active disease. 

The Mantoux tuberculin test is extremely selective in its ability 
to indicate those individuals who have become infected by tubercle 
bacilli, and thus these positive reactors can be known and suitable 
precautions against the possible occurrence of active tuberculous 
disease be taken before any serious menace to the patients’ health 
has developed. If the presence of tuberculous infection in these 
individuals is not known early, then an appreciable number of 
these people will eventually develop active, open tuberculosis, thus 
jeopardizing their own heaith and also becoming a serious “spread- 
er” of tuberculous infection to a varying number of relatives, 
fellow-workmen, or others who may be in relatively close contact 
with one who has active tuberculosis with tubercle bacilli in the 
sputum. 

Since the tuberculin skin test is decidedly selective, or patho- 
gnomonic, it assumes important value as a means of differential 
diagnosis between tuberculosis and other pathological conditions, 
such as histoplasmosis and others, that may closely resemble 
tuberculosis in clinical aspects, x-ray findings, or both. It is here 
that a negative tuberculin skin test assumes great importance and 
value. 
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The tuberculin skin test is a very simple, and a relatively in- 
expensive method of educating the general public in the funda- 
mentals of tuberculosis prevention as well as being the first step 
in making a definite diagnosis of tuberculosis in the earliest stages 
of the disease. This method of approach to the important public 
health problem of tuberculosis prevention and case-finding is 
especially applicable among young people such as boys and girls 
of the Junior High and Senior High School age group, young men 
and women in our colleges and universities, and young adults in 
general. The tuberculin test is also important and valuable when 
employed as the initial step in the examination of infants and 
young children who have been in contact with tuberculosis or 
who may have suspicious symptoms of actual disease. 

In order to make a tuberculin testing program effective, it 
should be repeated at regular intervals in order that those indi- 
viduals who were negative at the time of previous tests may be 
retested to determine if they have become infected with tubercle 
bacilli at a later date. In rural counties the tuberculin tests should 
be repeated at least every two years and annual testing is desirable 
if personnel and facilities for doing the tests are available. Among 
special groups, such as college and university students, people 
living in districts where the incidence of tuberculosis is high, 
“tuberculosis contacts,” etc., tests should be repeated more fre- 
quently. 

Where it is possible to use the two-dose method of intracutaneous 
testing, as in colleges and universities, this method is preferable 
and the most accurate and dependable way of finding all of the 
positive reactors in the group. For routine single-dose testing, as 
in Junior High and Senior High School groups, the author con- 
siders an intermediate dose of P.P.D.—ten times the first strength, 
or a dosage of .0002 mg.—as a very satisfactory strength of P.P.D. 
to use. P.P.D. in this dilution (.0002 mg.), should miss very few 
of the significant reactors, if the testing material used is freshly 
made up and the technique of doing the test itself is properly 
followed. I feel that a word of warning is in order in regard to 
the use of large doses of either P.P.D. or Old Tuberculin in making 
skin tests. I am convinced that an appreciable number of false- 
positive reactions may occur where relatively large numbers of 
individuals are tested and rather large doses of P.P.D. (.005 mg.) 
or Old Tuberculin in dilutions of 1 to 100 or 1 to 10, are employed. 

It is customary to read the tuberculin skin tests at about 48 
hours after the time the tests were made, but it likely is true that 
72 hours is a better time at which to read the tests. This is true 
for two important reasons: first, that false reactions of a tempo- 
rary nature have additional time in which to disappear, and 
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' secondly, the few delayed reactions, which often are encountered 
in testing relatively large numbers of individuals, have that much 
more time in which to become evident. 

I have purposely tried to present some of the reasons why this 
simple procedure should be employed by an increasing number 
of physicians in general medical practice and by public health 
workers as a means of finding individuals who have been infected 
by tubercle bacilli, and consequently, are potential cases of clinical 
tuberculosis. It is the simplest and easiest step in locating possible 
cases Of tuberculosis; can be cheaply and readily done; and if 
positive, serves as a “lead” for further investigation and exam- 
ination. 

Concerning this subject Sweany' writes: “As time passed, tuber- 
culin testing became a preliminary screening device in case-finding 
surveys, especially in schools and colleges. Dozens of studies, 
including tens of thousands of tests, were reported. In some 
instances enthusiastic workers tended to overemphasize the value 
of the tuberculin reaction. However, certain significant conclusions 
could be drawn. A positive reaction was proved to be a literal 
“game trail’ of the first significant sign of the tubercle bacillus. 
Tuberculin testing was found useful in locating tuberculous foci 
in family circles by following the reactors in school surveys to 
their homes. In the practice of medicine, especially in pediatrics, 





TABLE I 


Summary of Tuberculin Tests 
September, 1931 to June, 1939 — State of Washington 
Sept., 1931 to Sept., 1938 to 
June, 1938 June, 1939 
Total Per cent 
Positive Positive 


Tests Positive Tests Positive 


*Junior High and Grades 
21,182 1,932 5,087 299 26,269 2,231 


*Senior High School 
33,120 4,246 6,003 660 39,123 


College Students 
2,661 586 684 3,345 


Teachers 
2,631 1,054 397 3,028 1,192 


Extras (Adults, Contacts, etc.) 
2,711 927 572 205 3,283 1,132 


62,305 8,745 12.743 1,437 75,048 10,182 ~ 13.6 


*No city children included. No tests done in Seattle, Tacoma or Spokane. 


The great majority of these tests were done with Old Tuberculin, in a 
dilution of 1 to 1,000. The author started using P.P.D. about 1940. 
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it was helpful in diagnosis of obscure conditions; in finding tuber- 
culosis in older age groups in communities where the infection 
rate is low, and in ruling out nontuberculous pulmonary conditions. 
Finally, apart from its diagnostic value, it made a significant 
contribution to the field of public health education by focusing 
attention upon tuberculosis. 

“With the various possibilities in mind, it is obvious that there 
are far greater opportunities for use of the tuberculin reaction 
than is commonly appreciated. While it may fall far short df a 
diagnostic agent to detect ‘clinically active’ tuberculosis, the reac- 
tion rates high in the scale of useful methods in the diagnosis of 
chest diseases. It deserves to be the first procedure after history, 
physical, x-ray and sputum examination. In fact, it should be 





TABLE II 


Summary of Tuberculin Tests 
September, 1943 to April, 1945 — State of Kansas 


Sept., 1943 Sept., 1944 Combined Per cent 
to Apr., 1944 to Apr., 1945 Totals Positive 


Tests Positive Tests Positive Tests Positive 


Under 6 years 394 222 5 616 0.97 
6 years old 883 507 5 1,390 0.64 


77 * 890 562 1,452 1.23 
" 890 567 1,457 1.57 

» 976 681 1,657 1.56 
1,012 763 1,775 2.19 

1,270 929 2,199 2.41 

2,204 1,852 4,056 105 2.58 

2,586 2,270 4,856 118 2.43 

2,545 2,259 4,804 124 2.58 

2,488 2,156 4,644 151 3.25 

2,320 1,951 4,271 160 3.74 

1,730 1,492 6 3,222 136 4.22 

379 217 596 28 4.69 

Adults 1,518 256 1,355 229 2,873 485 16.88 
Unclassified 633 26 275 14 908 40 4.40 
TOTALS 22,718 870 18,058 651 40,776 1,521 3.73 


Tests done with P.P.D. (ten times the first strength dose), using single 
test only. 


Tests done in forty-five different counties during the two-year period. 
The great majority of the tests were done in rural counties. No tests 
done in Topeka, Wichita or Kansas City, Kansas. 
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simultaneous with the other studies in all patients with negative 
sputum. It may be stated without reservation that tuberculosis 
is the principal disease to detect or eliminate in chest work and 
the quantitative tuberculin reaction is one of the most valuable 
aids in the achievement of this result.” 

Canuteson? stated: “We are just completing a summary of our 
tuberculin testing for the fall semester of this year (1947-48) at 
the University of Kansas. The further I go into the matter of 
tuberculin testing and x-raying as case-finding procedures the 
more I believe that the tuberculin, for our purpose, is the first 
method of choice. I can readily grant that in a different type of 
population where the controls over the group are much less than 
they are here the mass photofluorography would be more con- 
venient.” 

From the Sixteenth Annual Report of the Tuberculosis Com- 
mittee, American Student Health Association,’ for the Academic 
Year, 1945-46, the following notes deserve attention: “The com- 
mittee continues to recommend the use of the tuberculin test as 
the ideal screening method for a tuberculosis control program. 
Preferably, this test is accomplished with Purified Protein Deriv- 
ative of tuberculin (P.P.D.) given in two strengths by the method 
of Mantoux. It has long been recognized that many colleges have 
difficulty in fitting this ideal method into the structure of their 
health service program. The tuberculosis control program recom- 
mended by this committee includes, in addition to the initial 
testing of all students and x-ray of reactors, the annual repetition 
of the test on all previous non-reactors and annual x-ray for all 





TABLE III 
Tests done in October, 1944 Tests done in January, 1946 
Tests Positive Tests Positive 
12 years old 32 1 - 28 2 
3” «” 39 0 2 
4” ” 37 4 47 4 
os * 45 0 aa Dat aw 
6” ” 25 1 39 6 : 
7” ” 18 1 26 6 =a 
s.* 2 0 oO i Cea: ite 
TOTALS 196 7 (3.57%) 921 28 (12.7%) 


The increase in positive reactors in this group of pupils—almost a ten 
per cent increase over a period of fifteen months—demonstrates one of 
the reasons why tuberculin testing should be repeated in high schools at 
least every two years, or more often if convenient to have the tests done. 
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reactors. Only thus will the maximum number of cases of tuber- 
culosis be discovered at the earliest possible time. likewise, only 
then shall we be able to demonstrate the maximum number of 
students with the germ of tuberculosis.” 


The following tables illustrate some of the findings in doing 
rather large numbers of tuberculin (Mantoux) tests in rural and 
semi-rural communities in the State of Washington and in Kansas: 


Table I shows two rather significant things. First, the fact that 
the percentage of positive reactors is rather large for tests done 
in rural and semi-rural counties in the State of Washington, and 
second, the very definite increase in the percentage of reactors 
as the age of the various groups increases. It is quite true, of 
course, that the percentage of positive reactors, among most 
groups of the population in the United States was a great deal 
higher fifteen years ago than at the present time. 


Table II shows that the percentage of reactors in rural com- 
munities in Kansas and during the later period of 1943-45 is very 
much reduced as compared with those of the earlier period. 
Another interesting point is the almost uniform increase in the 
percentage of reactors with increase in age. 


Table III shows the effect of the development of an active, open 
case of tuberculosis in a school. These tests were done in a 
medium-sized High School in a town of about 3,500 population. 
Quite a large percentage of those tested in January 1946 were 
the same pupils that had been previously tested in October 1944. 
In the meantime, a teacher in this school had developed an active 
case of pulmonary tuberculosis. 


The more than 115,000 tuberculin skin tests summarized in the 
two tables were all done and read by the author, so there was 
uniformity in procedure, both in the method of doing the tests 
and the standards of interpretation. 


SUMMARY 


The foregoing is presented solely with the idea in mind of 
emphasizing the importance and value of the tuberculin skin 
test as one of the valuable “tools” in our efforts to educate the 
general public in preventive measures against tuberculosis, and 
also as a definite and dependable part of the routine examination 
of patients who may be suspected of having tuberculous disease. 
In the effort to make a definite diagnosis, and particularly in the 
case of tuberculosis, to arrive at a diagnosis as early as possible, 
all methods of proven worth and value should be employed. In 
this connection the author feels that the tuberculin skin test is 
a very practical, valuable and worthwhile procedure. 
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RESUMEN 


Se ha presentado lo anterior con el unico propdsito de recalcar 
la importancia y el valor de la prueba cutanea a la tuberculina 
como uno de los instrumentos valiosos en nuestros esfuerzos de 
educar al publico en general en las medidas preventivas contra 
la tuberculosis y, también, como parte bien definida y confiable 
_del examen sistematico de pacientes que se sospeche que puedan 
tener tuberculosis. En el esfuerzo de hacer un diagnostico bien 
definido y, particularmente en el caso de la tuberculosis, para 
hacer el diagndéstico tan temprano como lo sea posible, se deben 
emplear todos los métodos de mérito y valor comprobados. En 
este sentido el autor opina que la prueba cutanea a la tuberculina 
es un procedimiento muy practico, valioso y meritorio. 
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Medical Aspects of Rehabilitation 


in Tuberculosis* 


OSCAR FEINSILVER, M.D., F.C.C.P. 
Worcester, Massachusetts 


A. Pathological and Immunological Basis for Rehabilitation. 


The average patient with tuberculosis takes active treatment 
for a period of one to two years, and is discharged as apparently 
arrested several months after his sputum has become negative 
and he has become symptom free. There are two questions which 
must confront the physician when this point is reached. The first 
is what is the actual residual disease in the lung of this patient 
whose lesion appears by x-ray to have resolved or to have under- 
gone fibrosis. The second is what is the immunological status of 
the patient with respect to the residual infection in his body. 

In answer to the first question it may be said that the course 
of reinfection tuberculosis is modified by the indeterminable fac- 
tors, native immunity, degree of allergy, the dose as well as the 
virulence of invading organisms, and many other factors more 
difficult to evaluate. There are consequently extreme variations 
in the rate of progress of the disease as well as in its rate of 
healing. The careful studies of healing and resolution cited below 
preclude any assumption that a patient discharged from the sana- 
torium with the usual criteria of an apparently arrested case can 
conceivably be cured and out of danger. The studies of Sweaney’? 
show that the average rate of encapsulation and resolution in both 
primary and reinfection tubercles of moderate size (3-12 mm.) is 
a relatively uniform function of time over a period of ten to 
twenty years. Amberson! summarizing his observations in several 
thousand cases states as follows: 

“Clinical observation suggests that competent encapsulation re- 
quires a year or two and sometimes more after resolution has 
exhausted its role, a point needing strict attention in attempting 
to guard against relapse.” 

Cases are presented by Amberson' and by Pinner® to demon- 
strate the fact that tracing a fading lesion to the point of 
invisibility by x-ray films does not prove its actual disappearance. 
The presence of caseation over many years’ duration is demon- 





*From the Rutland Training Center, Rutland, Massachusetts. Presented 
at the 13th Annual Meeting, American College of Chest Physicians, 
Atlantic City, New Jersey, June 5, 1947. 
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strated by the appearance of calcification after a lapse of five to 
ten years during which time the x-ray has been clear. Experi- 
mentally similar discrepancies between roentgenological and ana- 
tomical evidence of disease in rabbits infected with tubercle bacilli 
have been demonstrated by Austrian and Willis? and by Burke.’ 

The above teachings constitute the basis for the customary 
vigilance toward the discharged sanatorium patient. We recognize 
that describing him as arrested furnishes a clinical picture of his 
disease; that anatomical changes are still in progress, and will 
continue to be for years to come. The frequent flare ups are 
understandable in the light of this knowledge. 

Faced with the problem of guiding a patient with residual 
infection, the answer to the second question is highly desirable. 
What is the immunological status of the patient with respect to 
his infection? The problem here is similar to that in the handling 
of an acute infection such as lobar pneumonia. In the days before 
the advent of chemotherapy a crisis or lysis indicated the estab- 
lishment of immunity in the patient, and the disease was known 
to be under control from this point on. With the use of antibiotics 
remarkable cures were established within a few days. It was a 
common experience for those who discontinued the use of drugs 
upon the first x-ray evidence that the lung had cleared to find 
within two or three days that the disease had returned in the 
same or in another lobe. The obvious explanation was that treat- 
ment had been discontinued prematurely—before the establish- 
ment of adequate immune mechanisms on the part of the body. 
Minute areas of residual disease were therefore capable of serving 
as centers from which renewed attacks upon a defenseless body 
take place. 

The immunological mechanisms in tuberculosis are infinitely 
more complex than those in lobar pneumonia although they may 
be similar in basic pattern. Some insight into this complexity 
may be gained from Rich’s detailed discussions.’ It is obvious 
from the clinical course of this chronic infectious disease that 
the defense mechanisms are developed slowly, and do not attain 
their maximum height until several years after the onset of the 
infection. Furthermore, marked fluctuations in the level of im- 
munity occur constantly under the influence of factors such as 
pregnancy, the puerperium, fatigue, emotional strain, and many 
others. Under the circumstances it becomes virtually impossible 
in any individual patient, discharged as arrested from a sana- 
torium, to predict to what degree he will withstand the various 
untoward influences upon his immune level. Knowing full well 
that viable organisms are probably still present, no matter how 
clear the x-ray film, the uncertain immunological state here, as 
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is the case after two or three days of chemotherapy in lobar 
pneumonia, demands the continuation of treatment. It is for this 
reason that we look upon the process of rehabilitation in tuber- 
culosis primarily as the continuation of medical treatment during 
a period of increased activity when sociological and psychological 
readjustment can be brought about. 

To demonstrate the importance of the immunological status in 
the course of pulmonary tuberculosis in patients discharged as 
arrested from sanatoria, two cases are presented below. In each 
the total area of visible disease was extirpated by surgery, and 
no roentgenological evidence of residual disease remained. 


Case 1: H.P. was a 31 year old housewife admitted to the sanatorium 
two months after the onset of symptoms. Her admission film (Fig. 1) 
shows her disease limited to a shrunken right upper lobe. Her white 
blood count was normal and sedimentation rate was 2.23 mm. per minute 
(Rourke method. Upper limit or normal .4). Sputum was positive. Pneu- 
mothorax was instituted on the right six” weeks after admission. The 
right upper lobe became completely airless and shrunken (Fig. 2). 
Bronchoscopy substantiated the impression of intrabronchial disease. 
The patient gained considerable weight. Her blood smear showed a rise 
in lymphocytes from 10 to 20 per cent, and the sedimentation rate 
dropped to 1.42. The sputum, however, remained positive on culture. 
Therefore, a right upper lobectomy was carried out on July 9, 1942, eleven 
months after admission. A right temporary phrenic paralysis was also 
carried out in order to reduce the size of the pleural cavity on this side. 
The patient was allowed up and about one month after operation, dis- 
charged less than three months after her operation as apparently 
arrested. On discharge no evidence of disease could be seen anywhere 
in the lung. The patient was under the impression that she was com- 
pletely cured by her surgical procedure, and she returned to full time 
activity within a few months after discharge. Two years and seven 
months after discharge the patient suffered a miscarriage. At that time 
a slight cough was followed by a small hemoptysis, and an x-ray showed 
a large new area of infiltration opposite the anterior end of the second 
rib (Fig. 3). 


Case 2: E.T.W. was a twenty-three year old single girl, admitted to 
the sanatorium on March 9, 1943 with minimal disease in the right 
upper lobe (Fig. 4). A single gastric lavage was found positive on guinea 
pig inoculation. Pneumothorax was begun on the right side eight months 
after admission because ofthe failure of the lesion to clear on a regime 
of bed rest. The appearance of the collapsed lung is seen in figure 5 
where a solitary nodule can be seen at the level of the mid portion of 
the second right interspace anteriorly. Because this area remained un- 
influenced by the collapse therapy, resection of the right upper lobe was 
carried out in her fifteenth month. Six months later she was discharged 
to a program of rehabilitation at the Rutland Training Center. On ad- 
mission to this institution her x-ray was clear. She was completely 
symptom free, and her blood was normal with respect to white count, 
smear, and sedimentation rate. Although placed on a regime of grad- 
uated increasing activity, this girl was at all times under the impression 
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that she had been completely cured by virtue of the fact that her disease 
had been completely removed. It was found impossibie., therefore, to 
persuade her to adhere to her prescribed program of limited activity. 
After ten months there was a loss of seven and a half pounds in weight. 
Her blood showed a white count of 11,000; the smear, a reduction in level 
of lymphocytes from 48 to 20 per cent. The sedimentation rate rose from 
3 to 8 mm. per minute. Nevertheless she was discharged because of the 
lack of x-ray evidence of disease and the fervent denial of the presence 
of symptoms. Within four weeks after discharge she became acutely ill, 
and a film taken at the time showed a large new area of exudation on 
the right (Fig. 6). Sputum was found positive. 


This case, like the first, ‘ilustrates the ultimate achievement 
in the treatment of pulmonary tuberculosis, its apparent total 
extirpation. In the first case treatment was abandoned premature- 
ly. In the second, a program of rehabilitation, although carried 
out, was inadequate. In neither case was a level of immunity 
reached adequate even for the minute residual disease. It is, there- 
fore, our growing experience with cases such as the above that 
has made it clear to us that the patient, discharged from the 
sanatorium as apparently arrested, can cope with his two big 
unknowns, his residual disease and his slowly developing defenses 
only by a careful program of rehabilitation. This impression is 
borne out by a comparison between available figures for a five 
year survival and re-employment rate among patients discharged 
from sanatoria as apparently arrested without benefit of a re- 
habilitation program?!* and the distinctly better figures shown 
after a rehabilitation program at Altro Work Shops." 


B. Medical Problems Encountered in the Course of Rehabilitation. 


Medical problems arising during rehabilitation are frequently 
different from those arising during the earlier part of the patient’s 
treatment. Two reasons for these differences are as follows: First, 
the increased activity of the rehabilitation period brings to light 
physical disorders which may be masked while the patient is on 
markedly restricted activity. Second, the very treatment insti- 
tuted in the sanatorium to convert the patient from sputum 
positive to negative occasionally introduces complications which 
retard or make impossible full physical rehabilitation. It is hoped, 
by summarizing our experiences, to contribute to a long ranged 
point of view with regard to the medical management of pul- 
monary tuberculosis: that the all important efforts during the 
first part of the patient’s illness to save his life and convert him 
from sputum positive to negative might avoid so far as possible 
irreversible measures interfering with subsequent rehabilitation. 
The various problems encountered are readily grouped as follows: 
1. Non Tuberculous Complications. These serve only to delay 
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the course of rehabilitation to some degree. Thus, episodes of 
acute appendicitis, gall bladder disease, hernias, and other surg- 
ical problems are to be expected and are handled with ease. Of 
greater importance are the pneumonias and other respiratory 
infections. During these illnesses the question is repeatedly pre- 
sented as to whether a reactivation of the tuberculosis has taken 
place. Even minor episodes of acute bronchitis or tracheitis may 
lead to disturbing hemoptysis necessitating reevaluation of the 
medical status in each case and significant interruptions of pro- 
grams. Relatively minor respiratory infections may have serious 
consequences through operation of heteroallergic reactions or 
through the Shwartzman phenomen as elaborated by Rich.'®° We 
have adopted the policy, therefore, of administering penicillin 
freely by inhalation to all patients suffering from respiratory 
infections of more than forty eight hours duration without sig- 
nificant improvement in an effort to minimize their disturbing 
influences. 

Occasionally metabolic diseases in their incipiency may tax the 
physician. Hyperthyroidism was encountered several times in young 
women during rehabilitation. The difficulty in distinguishing 
symptoms of this disease in its earliest stage from evidence of 
reactivating tuberculosis is obvious. 

Non allergic asthma is a rather common finding, although no 
figures are available at this time indicating its exact frequency 
in tuberculosis. We have found very commonly among our trainees 
the symptom complex of wheeze, cough, and mild to severe pa- 
roxysms of dyspnea, occurring throughout the year, aggravated 
by exposure to dampness and occasionally to cold air, frequently 
precipitated by exercise and emotional disturbances, associated 
with the production of mucoid sputum never found positive. Until 
the exact nature of the symptomatology is clarified in each case 
frequent interruptions for evaluation of the status of these pa- 
tients is necessary. 

2. Problems Arising from Inadequate Measures During the First 
Period of Active Treatment. These are common. The restricted 
regime of the sanatorium frequently gives a false sense of security 
with respect to a variety of conditions. Outstanding among these 
are two. One is the patient with a unilateral pneumothorax whose 
opposite side is not collapsed although a considerable amount of 
infiltration is present therein. Many breakdowns occur among 
these patients as their rehabilitation is attempted. Often symp- 
toms are of sufficient magnitude to prevent these patients from 
passing beyond three to four hours of activity although they may 
maintain negative sputum. 

Another common source of trouble is the patient with a pneu- 
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mothorax apparently successful during residence in the sanatorium 
despite the presence of adhesions. These patients find rehabili- 
tation difficult. Loss of weight and strength and other complaints 
frequently make progress slow or impossible. In a few cases where 
pneumolysis was carried out after attempts at rehabilitation were 
found difficult, the prompt increase in appetite and strength which 
followed appears to have justified our wish that pneumolysis be 
carried out in every case during the first few weeks of pneumo- 
thorax whenever possible regardless of the apparently satisfactory 
result which may have been achieved without it. This long ranged 
view of our medical treatment would thus allow these patients to 
undergo a smoother course of rehabilitation. 

Patients with a predilection for bronchial tuberculosis are fre- 
quently difficult to manage. We have repeatedly seen patients 
with negligible disease in the lung, who appear to be satisfactorily 
controlled while in the sanatorium, but after beginning to under- 
take a program of increased activity, develop positive sputum 
referable only to intrabronchial disease. These patients may have 
transient areas of atelectasis in their lungs. Collapse measures are 
of no benefit and frequently introduce further complications. 
Resection is futile because the disease ordinarily is not limited 
to a single area. Although they undergo frequent remissions, when 
increased activity is permitted, symptoms and positive sputum 
commonly reappear. It can only be hoped that chemotherapy may 
prove of value to these patients in the future. 

3. Extrapulmonary Tuberculosis. This complication will com- 
monly manifest itself more readily during periods of increased 
activity. The most commonly encountered sites of extrapulmonary 
disease in our experience have been the glands, the kidneys, and 
the intestinal tract. In most cases symptoms had been present 
early in the sanatorium period of treatment. It was obvious that 
the restricted life of the sanatorium had masked the disease 
which became apparent as activity was allowed to increase. Only 
involvement of the genitourinary tract was considered sufficient 
to warrant immediate return to the sanatorium. No case of tuber- 
culous adenitis was returned or held back appreciably in his 
progress. Cases of tuberculous enteritis were all considered in- 
dividually. Thus far with adequate dietary management and 
moderate restriction of activity uninterrupted progress has been 
maintained in all cases. 

4. Problems Arising from Therapeutic Measures Instituted During 
the Earlier Phase of Active Treatment. These have been the most 
serious and the most difficult to manage. Chief among these is 
the unexpandable lung following a period of pneumothorax treat- 
ment. Recently summarized by Jacobs,® this problem is confronted 
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sufficiently often to warrant great concern and a definite plan 
of management. The etiology of this predicament is obviously 
the combination of the following circumstances: a fixed medias- 
tinum and a fibrotic lung enclosed by a thickened pleura. Bronchial 
stenosis is probably an early factor predisposing to the pulmonary 
fibrosis. Progressive negative pressure develops rapidly after in- 
troduction of air is abandoned. Fluid accumulates but does not 
prevent the subsequent discomfort and dyspnea which all these 
patients complain of. Repeated introduction of air must be con- 
tinued indefinitely in order to insure an intrapleural pressure 
compatible with comfort. Occasionally these patients develop 
empyema, and an additional complication is thereby presented. 
These patients, then, face the necessity of maintaining an un- 
desirable pneumothorax for the rest of their lives and must ever 
be fearful of a possible empyema. It is felt that these cases can 
for the most part be recognized while they are still in the 
sanatorium, and their future freed of its uncertainty there by a 
thoracoplasty. To carry out such a procedure on a patient after 
he has left the sanatorium involves obvious difficulty in obtaining 
the proper surgical skill for this procedure besides the emotional 
disturbances which necessarily follow the advice that a thora- 
coplasty is necessary after the first period of active treatment 
has been completed and the patient is well along on his way to 
rehabilitation. 

Similar to the problem of the unexpandable lung is the problem 
of extrapleural pneumothorax. Like the patients with unexpand- 
able lungs collapsed by intrapleural pneumothorax, thoracoplasty 
presents the only reasonable solution, when the lung fails to 
re-expand, and for the same reasons these patients are best 
handled by terminating the extrapleural pneumothorax while 
they are still being treated in the sanatorium. 

Another complication which should be recognized early, because 
it is best handled while the patient is in the sanatorium, is inter- 
mittent bronchial obstruction with bronchiectasis. This is not an 
unusual complication especially following collapse measures such 
as pneumothorax and thoracoplasty.* We are, therefore, occas- 
ionally called upon to rehabilitate patients whose sputum is 
negative but who have evidence of chronic pulmonary suppuration, 
which on investigation proves to be due to bronchiectasis. Although 
mild degrees of bronchiectasis need no treatment, those associated 
with severe symptoms, especially in conjunction with intermittent 
bronchial obstruction, can look forward to a normal life only 
after resection of their disease areas. It is otherwise futile to 
attempt a program of rehabilitation. 

A syndrome pointed out recently,> which interferes with the 
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nutrition of patients undergoing pneumothorax treatment to the 
left lung, is due to mechanical paralysis of the left hemidiaphragm. 
By elevation of the left intrapleural pressure, mobility of the left 
hemidiaphragm is mechanically impaired. This condition, in turn, 
leads to impaired adjustability of the stomach beneath it to 
increasing contents, thereby interfering with nutrition. This symp- 
tom complex of impaired appetite, loss of strength and weight, 
wholly unrelated to a¢tive disease, has been an occasional stumb- 
ling block to many who attempt rehabilitation with this handicap. 
These patients are frequently helped by reducing the frequency 
and doses of refills. Occasionally it is necessary to abandon pneu- 
mothorax prematurely before rehabilitation can progress. 


SUMMARY 


Upon discharge from a sanatorium as clinically arrested, the 
patient with tuberculosis is confronted with two unknowns: the 
residual disease in his lung and the level of his immunity. The 
available evidence indicates that anatomical healing of tuber- 
culous disease goes on for years after all clinical evidence of 
disease has gone, that the defense mechanisms of the body against 
the tubercle bacillus are elaborated slowly, and for many years 
the level of immunity fluctuates in response to many influences. 
These facts constitute the basis for the program of rehabilitation 
which permits the patient’s activity to keep pace with his increas- 
ing immunity. Medical problems which are confronted during 
this period are classified and described. Suggestions for their 
handling are presented. 


RESUMEN 


Cuando se le da de alta del sanatorio como caso clinicamente 
estacionado, el tuberculoso pulmonar hace frente a dos incdgni- 
tas: la enfermedad residual en su pulmoén y el nivel de su inmu- 
nidad. Los datos a nuestra disposicién indican que la cicatrizacién 
anatomica de la tuberculosis continua afios después de que hayan 
desaparecido todos los signos clinicos de la enfermedad, que los 
mecanismos defensivos del cuerpo contra el bacilo tuberculoso se 
elaboran muy despacio y que el nivel de la inmunidad fluctua 
por muchos afios como resultado de muchas influencias. Estos 
hechos constituyen la base del programa de rehabilitacién que 
permite que la actividad del paciente vaya mano a mano con su 
creciente inmunidad. Se clasifican y describen los problemas 
médicos a los que se hace frente durante este periodo y se indican 
algunas formas de solucionarlos. 

390 Main Street 
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Discussion 


I. D. BOBROWITZ, M.D., F.C.C.P. 
Otisville, New York 


I am very glad that Dr. Feinsilver has emphasized the fact that 
rehabilitation is an essential part of treatment. This is a state- 
ment that merits frequent repitition. Our object in caring for the 
tuberculous is to get the patient well and keep him so. This means 
that there must be no instability of the lesion, or clinical activity, 
while the patient has a specified work tolerance. Rehabilitation 
helps to meet these qualifications for the procurement and main- 
tenance of the arrest of the tuberculous process. 

Let us see how this works out in actual practice. In our sana- 
torium the minimum criteria for patients’ assignments to rehab- 
ilitation are as follows: No symptoms; sputa, gastrics and cultures 
negative for at least three consecutive months; roentgenograms 
stable for the same period; no contraindicating complications; 
an ambulatory status for at least one month; collapse therapy 
effective, with a minimum of three months after initiation of 
pneumothorax and six months after thoracoplasty. 

The initial rehabilitation assignment is for one hour a day, with 
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an increase of one hour each month. Our patients spend an average 
of three and one-half months in the program. These patients, 
therefore, at time of discharge, are really eligible for classification 
as arrested (they have stable roentgenograms for at least six 
months, negative bacteriology for the same period, and a daily 
work tolerance of three to four hours). In this manner the use 
of strict medical criteria for rehabilitation placement is a serv- 
iceable guide in treatment and helps to procure a status of arrest. 

Rehabilitation strengthens and hardens the patient and improves 
his physical condition. Thus work tolerance can be developed with 
healing of the tuberculosis. Recovery is thereby aided and patients 
are prepared for their post-sanatorium responsibilities. 

Patients should be discharged from institutions with a developed 
and known work tolerance. Without this the outside physicians 
will find it difficult to regulate the work allowance and patients 
will not be prepared for and will not know how much physical 
activity they can engage in. 

It has been our experience that with constant medical super- 
vision and control of the patients’ progress, and rigid criteria for 
the placement of patients in the program, rehabilitation is a safe 
form of therapy. This pertains to all patients with good prognosis 
irrespective of stage of disease or type of therapy. 

Many patients need complete vocational rehabilitation training 
to provide them with a new, suitable skill. It would be hazardous 
for this entire group to return to their former occupations. Sana- 
torium rehabilitation provides necessary and satisfactory skills, 
and when combined with a good post-sanatorium plan,.can help 
the individual to become self-supporting in skilled employment 
and contribute to the attainment of adequate economic conditions. 
Thus rehabilitation attempts to control the higher tuberculosis 
morbidity and mortality among the unskilled and the poor. 

I can only mention briefly the important mental or psychological 
benefits of rehabilitation. A good program can improve patients’ 
morale, relieve their monotony, and develop optimism, confidence, 
hope and self-respect. 

The period after sanatorium discharge is, in many respects, 
not the end but the beginning of treatment. The outcome in a 
case of tuberculosis depends on much more than the status of 
the patient at time of departure from the institution. Good 
rehabilitation, education, and a satisfactory follow-up plan are 
required. This means provision for close medical supervision, 
elimination of economic and environmental deficiencies, solution 
for the financial, health and social difficulties of patient and 
family, continuation of health education, adjustment of person- 
ality and emotional problems, regulation of the patients’ work 
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tolerance and arrangement for vocational training and safe em- 
ployment. This type of service is necessary for years after discharge. 
Then and only then it will be possible to maintain the benefits 
of sanatorium care and prevent breakdowns. 

No sanatorium medical and rehabilitation program, no matter 
how good, can stand by itself. It requires contributions from 
nursing, social service, medical, neuropsychiatric, welfare, voca- 
tional and educational groups. These sanatorium and community 
resources must be provided and integrated for the patient and 
family during the entire process of treatment from the time of 
diagnosis until complete adjustment of the patient and cure has 
been obtained. Under such circumstances, it will be possible to 
restore patients to the “fullest physical, mental, social, vocational 
and economic usefulness of which they are capable.” 











The Tuberculosis Problem in the Philippines 


MIGUEL CANIZARES, M.D., F.C.C.P.* 
Quezon City, Philippine Islands 


In the Philippines now, in a so-called era of peace, three years 
after Philippine liberation, tuberculosis still kills at the rate of 
four persons every hour around the clock. Due to the ravages of 
tuberculosis alone, the government looses one and a half billion 
dollars every year. It is the prime health and socio-economic 
problem in the Philippines; has been so for decades. From Pearl 
Harbor up to this date two wars have been raging in the Islands— 
one fought with shell, shrapnel and other infernal implements 
of destruction; another wherein the Four Horsemen plus parasitic 
infestation and moral and physical tension have been preying 
upon the populace facilitating subsequent invasion by disease. 

The prewar tuberculosis death rate among Filipinos was 230 
per 100,000 nearly six times as high as the 1945 rate for the United 
States. The Philippine death rate is certainly higher now. Whereas 
there are at least 500,000 cases of tuberculosis among the 18,000,000 
population today, there are not more than a total of 1,200 institu- 
tional beds now available throughout the Philippines for this 
disease. 

The Philippines has a total area about half the size of Texas. 
Its 18,000,00 inhabitants equal the combined populations of New 
Jersey and New York'states. 

To New Jersey’s four million people, at least 4,203 beds (1942) 
for tuberculosis patients are available. In the entire Philippines, 
with a death rate nearly six times as high as that in New Jersey, 
not more than 1,200 beds can be found. Even before the war, this 
number was never any higher. 

In the Philippines, tuberculosis has headed the list of causes of 
death for decades. Not even malaria can compete with tuberculosis 
mortality. At the war’s outbreak, tuberculosis morbidity was 6.22 
per cent, or 1,119,600 suspect cases, according to field surveys 
made in 1940. If half of these cases did not survive the war and 
if no new cases have cropped up since 1940, at least 500,000 
tuberculous persons are probably still alive today. That figure 
is the minimum that can be arrived at. 

Why is this so? What local conditions obtain which tend to 


*Medical Director, Quezon Institute. Presented at the International Ban- 
quet of the American College of Chest Physicians, Atlantic City, New 
Jersey, June 5, 1947. 
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make the disease so prevalent and the campaign against it so 
limited in the Philippines? 

Two organizations, which just before the war had some sort 
of mutual understanding, are concerned with antituberculosis 
activities—a voluntary organization, the Philippine Tuberculosis 
Society, and the government agency, which is the tuberculosis 
control section of the health bureau. The Philippine Tuberculosis 
Society was affiliated before the war with the National Tuber- 
culosis Association and Le Union Internationale Contre le Tuber- 
culose. There was an arrangement according to which the Philip- 
pine health bureau unit was to take care of health statistics and 
case finding in field surveys while the Philippine Tuberculosis 
Society was to attend to the home and institutional management 
of cases. The educational work was jointly undertaken by both 
agencies. To this end, the Society operated four provincial tuber- 
culosis pavilions, fourteen dispensary clinics, and a central sana- 
torium known as the Quezon Institute. The health bureau con- 
ducted a dispensary in Manila, provided 150 hospital beds for 
advanced cases, and operated four mobile x-ray units in field 
surveys. In 1940 these combined agencies examined by fluoroscopy 
and roentgenogram a total of 510,843 persons, or approximately 
2.8 per cent of the population. 


A Bit of History 


The Philippine Tuberculosis Society was founded in 1910 by a 
small group of civic minded citizens. Initially it operated two 
small clinics in the slum districts of Manila, but gradually its 
activities expanded until in 1918 it was able to open a sanatorium 
in the outskirts of Manila. The sanatorium at first consisted of 
a few nipa huts or ramshackles. Year by year additions were built 
until in 1935 there were some twenty-seven cottages and huts. 
A diagnostic x-ray unit was acquired in 1927, and in 1929 seventeen 
patients were under pneumothorax therapy. Two years later, 
phrenic nerve operations and thoracoplasty were introduced in 
the Islands. Collapse therapy found such wide acceptance that 
at the outbreak of the war the Quezon Institute alone had 1,547 
pneumothorax patients. Intrapleural pneumolysis was introduced 
in 1937. The Philippine Tuberculosis Society and the Quezon 
Institute started sending members of its staff abroad, especially 
to the United States, for advanced training. 

The sanatorium operated by the Philippine Tuberculosis Society 
was renamed the Quezon Institute in 1938 after its sponsor, 
Manuel L. Quezon, who later died at Saranac Lake. It may be 
stated here that the late President Quezon was as interested in 
tuberculosis as the late President Roosevelt was in infantile 








Volume XIV TUBERCULOSIS PROBLEM IN THE PHILIPPINES 761 


paralysis. He it was who sparked the antituberculosis campaign 
in the Philippines. Under Quezon’s administration the sweepstakes 
law took effect, most of the income from which was set aside 
for use in the campaign against tuberculosis. These funds sup- 
plemented the proceeds from the Christmas Seal Sales. 


After 1938 the activities of the Philippine Tuberculosis Society 
steadily expanded. Dispensary clinics and tuberculosis pavilions 
were opened in populous areas of the Islands. The wooden and 
nipa structures gave way to modern concrete sanatoria with 
accommodations for as many as 1,400 patients. A planigraph unit 
operated from 1939 to the outbreak of the war; clinical and 
research laboratories and a medical library were founded; an 
orthopedic service was established; a powerful G.E. apparatus 
with a miniature 4x5 x-ray unit was acquired in 1940; and a 
scientific publication was issued semi-annually containing the 
products of staff research. In 1938, the Society began training 
physicians, sent by the tuberculosis control section of the health 
bureau, in tuberculosis work for a minimum period of two years. 
Undergraduate medical students from three local medical colleges 
and nurses from schools of nursing also received clinical instruc- 
tion and training in tuberculous and other chest diseases. Large 
industrial firms were starting to have regular x-ray check-ups 
of their employees, and x-ray examinations were also being made 
available for government employees, school teachers, and students 
and the public in general. 


Into this setup, which gave promise of becoming nation-wide 
in scope, burst the attack on Pearl Harbor and the Pacific cam- 
paign like a thunderbolt from the blue. 


Predisposing Factors 


The following factors contribute to the prevalence of the disease 
in the Islands: 


(a) Poor housing. Housing was a problem even before the war. 
During the Pacific battles more than 300,000 homes were destroyed 
as a result of fighting and bombings so that the problem is now 
much more acute. Whole families have to double up, not in houses, 
but in makeshift sheds, shacks, and lean-tos (the barong-barong) 
without sanitary facilities. In the razed areas of Manila and its 
suburbs, it is not uncommon to find three or four families squeezed 
into a shed measuring four by five yards, which leaks like a sieve 
during the rainy season and which is as hot as an oven during 
the summer months. Thus, spread of infection by close and con- 
tinued contact is supremely easy. The War Damage Commission 
could do a lot to aid in rehabilitation by hastening the settlement 
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of claims although the results will be limited by the fact that an 
individual claimant cannot get more than $500.00. 

It must be mentioned here that whole communities have been 
wiped out in some areas, the majority of their inhabitants mas- 
sacred or maimed. In Manila virtually every federal building has 
been demolished, century-old historic buildings gutted, and some 
churches, museums, and libraries burned down. There is no ques- 
tion but that there is a dearth of public buildings and private 
dwellings in the entire young republic today. 

(b) Malnutrition. Even before the war it was an admitted fact 
that the Filipino race was so undernourished that every year 
beriberi killed more infants than did respiratory diseases. During 
the forty months of Japanese occupation not only did no imports 
reach the Philippines due to the blockade but the countryside 
likewise was stripped to feed and maintain upwards of one million 
unwelcome guests (the Japanese Imperial Army had no quarter- 
master supplies to speak of). The Japanese saw to it that their 
troops lived off the fat of the land, not caring whether the civilians 
starved. Hence, avitaminosis reared its head, and malnutrition 
contributed to the death of thousands. 

Even now when nutrition is better, the high cost of living (the 
purchasing value of the peso is only one-fifth of its prewar level) 
is still taking its toll. Statisticians are agreed that for the next 
few years living costs will remain higher than the prewar level. 

(c) Parasitism. Intestinal parasitism infests about 70 per cent 
of the population. Ascariasis, Schistosomiasis, hookworm disease, 
tineasis, and amebiasis form the bulwark of Philippine parasites 
that choose man for their host. The ascarids, hookworm, schisto- 
somes and strongylids, as they pass through the lungs in their 
life cycle, may cause some injury to the pulmonary tissue on their 
way to their respective habitat in the human body. Whether in 
this manner they predispose the lung to subsequent lodgment of 
the Mycobacterium tuberculosis has not yet been fully ascertained. 

It is a fact, however, that widespread parasitism in the Islands 
not only contributes to the production of secondary anemia but so 
lowers the resistance of the human host that either latent tuber- 
culous foci or other intercurrent diseases may readily break out. 

(d) Dust and Fly problems. These two are peculiar to the tropics 
—as is the mosquito problem. Tropical dust is the most abundant 
in the world. Most Philippine highways were concrete or asphalted 
before the war, but the Japanese did no maintenance, and thous- 
ands of heavy U. S. Army vehicles have pulverized the best of the 
asphalted roads during the past two years. The dust of the high- 
ways, carried away by tropical winds, gets into your eyes, your 
nostrils, and into your every pore. Hence, respiratory diseases 
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enjoy a Roman holiday during the dry months, thereby activating 
many a quiescent tuberculous focus. 

As for flies, they can be found in droves every day of the year. 
With garbage and sewage disposal extremely inadequate since the 
end of the war, food, milk and water contamination plays a con- 
siderable role in the spread of infectious diseases. 

(e) Economic conditions. In addition to inadequate housing, the 
traditional low wages prevailing in the Orient and inflated prices 
of food and all other commodities contribute to a low constitutional 
resistance resulting in malnutrition. Filipinos were never milk 
drinkers, for, in a large majority of cases, fresh milk produces 
either diarrhea or tympanism. 

As examples of these low wages, the common laborer earns an 
average of $1.50 a day; physicians in the health service in charge 
of a county receive not more than $75.00 a month; clerks and 
teachers about $65.00 a month. Is it any wonder then that the 
children are so undernourished that they are easy prey to tuber- 
culosis and other contagious diseases? 

It must be stated here, in passing, that World War II’s aftermath 
will be felt in the Islands for the next decade. While vital statistics 
for the whole Philippines is incomplete, tuberculosis incidence in 
the city of Manila, according to the Philippine health bureau, has 
risen from the pre-war figure of 9.07 per cent to 21.84 per cent, 
or an increase of 251 per cent. Last year there were 2,144 deaths 
due to tuberculosis in Manila, or a city incidence of 280 deaths per 
100,000. At the war’s end in 1945, 11,258 cases were found by the 
health bureau in the same city out of 51,550 fluoroscopic and x-ray 
examinations, or an incidence of 21.84 per cent. 


Prewar Activities 


The Philippine Tuberculosis Society’s fourteen dispensary clinics, 
four provincial tuberculosis pavilions, and the Quezon Institute, 
for a twelve-month period from 1940 to 1941, reported the following 
activities: 


Total dispensary attendance . ~ 249,700 
(examined by fluoroscopy, miniature or regular x-ray films) 
Home visits i hig 114,620 
Artificial pneumothorax i insufflations © : a ‘ 66,959 
Other major and minor operations (at Quezon Institute) iid 1,109 
Laboratory examinations - 65,455 
Number of pneumothorax ‘patients (at Quezon Institute) esomae 1,547 
Number of admissions (at Quezon Institute) 1,236 


Number of discharges (at Quezon Institute) of which 61.5 per cent 
had positive sputa and 38.5 per cent had negative sputa 1,146 
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The tuberculosis control section of the Philippine health bureau, 
during the ten-year period from 1933 to 1942, made 1,037,577 fluor- 
oscopic and roentgenographic examinations with an incidence rate 
of 6.54. The average was 103,757 examinations a year. 


War Damage and Casualties 


The war in the Pacific theater crippled the tuberculosis organiza- 
tion in the Philippines. There is no other health unit which was 
harder hit by the war than the Philippine Tuberculosis Society 
and its dependencies. Seven physicians on the staff died during 
the Japanese occupation. One was killed or beheaded by the 
Japanese. Over 100 male patients and employees of the Quezon 
Institute were bayonetted to death in the last days of fighting 
during the liberation of Manila. Most of these patients were 
advanced cases and so weakened by disease and malnutrition that 
they could not walk alone. 

Eleven dispensary clinics and four tuberculosis pavilions—two of 
the latter brand new—were damaged beyond repair; all their 
equipment and supplies lost or burned. The Quezon Institute 
proper, commandeered and occupied by the Japanese as a military 
hospital, was burned and greatly damaged by the Japanese be- 
fore they evacuated it. What equipment and utilities remained 
after the conflagration were looted. Not only our research and 
clinical records since 1919 but ward, surgical, x-ray and laboratory 
equipment and supplies also perished in the Walled City fighting. 
Our medical and research libraries perished in the same fashion. 

Damage sustained amount to at least two million dollars; irre- 
placeable are our burned medical books and literature, research 
records and x-ray and clinical records of patients dating from 1919. 
The tuberculosis section of the bureau-of health likewise lost all 
their mobile x-ray units, four in number. 


Present Handicaps 


It has been sixteen months now since the Quezon Institute 
started reoperating. The 80th U. S. Army Base Hospital, which 
occupied the Quezon Institute for almost a year after liberation 
and made some repairs of the damaged buildings, turned over their 
surplus to us in late December of 1945 on memorandum receipt. 
Some essential x-ray, surgical and clinical equipment is still lack- 
ing, and some of us have grown rusty and turned into nervous 
wrecks with the war years, but most of the old crowd is back and 
new hands are being trained again. Present handicaps are many. 
The condition of the sanitary facilities is one of the most serious 
of these handicaps, for most of our plumbing and electric fixtures 
were lost. Water mains remain unrepaired, hence there is ‘water 
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shortage in the Manila area. At the sanatorium it is very trying 
to have water for only three or four hours out of the twenty-four. 
That really poses a big problem when there are some 1,200 sana- 
torium residents to be taken care of. 

Our sincere thanks are due to the National Tuberculosis Asso- 
ciation, which has aided the Philippine Tuberculosis Society in 
various ways. The NTA has given us an outright financial donation 
of $5,000—when we were without any funds—Christmas Seals, 
medical books, magazines, journals, educational posters, pamphlets 
and moving picture films, all of which not only have been of great 
practical and material help but also have bolstered our morale 
considerably. We desire likewise to express our appreciation to 
many American doctors who have sent us relief supplies and med- 
ical literature and books. 

At present we have been enabled to reopen five provincial dis- 
pensary clinics although only three of them have x-ray facilities. 

The biggest problem of all is an insufficiency of funds for tuber- 
culosis work. Even the governmental tuberculosis control section, 
which is being aided directly by the USPHS, has the same financial 
problem. The USPHS has given us a $5,000 donation for surgical 
equipment and two small x-ray units for which we are deeply 
grateful. There are now two miniature x-ray units and 230 hospital 
beds for the tuberculous sponsored by the bureau of health agency. 

The present tuberculosis setup in the Philippines has a group 
of trained men and the spirit to combat tuberculosis. But it has 
only 1,200 beds whereas 70,000 are needed; not more than ten 
x-ray units when at least twenty times that number are required. 
A program of expansion is on its way, depending upon available 
funds. The spirit is there—the spirit that gave birth to Bataan 
and Corregidor—even after the echoes of the most horrible war 
have only barely receded into the distance. Yet there is still “war” 
in this era of peace, the war against tuberculosis, as an already 
prostrate people succumb from tuberculosis alone at the rate of 
four deaths every hour. 

Notwithstanding which, the people of the Philippines go ahead 
calmly, and without complaining endure their suffering in silence. 
The new Republic marches on with the Captain of the Men of 
Death stalking just behind. He carries a dark mantle in both 
hands, but life in the Philippines now, after the terrible misery 
and agony and devastation and cruelty of the war years, is com- 
paratively sweet even if it is but a “tiny gleam of time between 
two eternities.” 








Streptomycin 
A Report on Its Present Use in Tuberculosis 


Indications for Treatment 


Nearly all forms of tuberculosis respond in some degree to treat- 
ment with streptomycin. By no means, however, should the drug 
be used universally or indiscriminately. In pulmonary tuberculosis, 
especially, careful selection of cases is necessary. This entails an 
understanding of the pathology of the disease and of the fund- 
amentals of chemotherapy. 

It should be emphasized again and again that streptomycin is 
not a substitute for sanatorium care and other proven procedures. 
Rather it is an adjunct to these other measures and is more 
valuable when used in conjunction with other methods of treat- 
ment. Like other drugs it has its assets and limitations. 

Although extremely difficult to lay down hard and fast rules 
for the use of streptomycin in pulmonary tuberculosis, the follow- 
ing statements may be made on the basis of controlled studies. 
It is well known that exudative disease is the only type of tuber- 
culous infiltration which is reversible with chemotherapy. Strep- 
tomycin has its greatest usefulness, therefore, in cases with an 
appreciable amount of such pathology. The bacteriostatic effect 
of streptomycin is responsible for symptomatic improvement and 
for the prevention of complications in the caseous and fibrotic 
types of pulmonary tuberculosis, but, alone, is not sufficient nor 
adequate treatment to arrest the disease in most cases. Following 
is a suggested summary of indications for the use of streptomycin 
in pulmonary tuberculosis. 

1) Definitive treatment: As such, the place of streptomycin is 
limited and includes chiefly acute progressive pulmonary lesions 
of recent origin with little or no destruction of tissue. This category 
includes progressive primary tuberculosis, tuberculosis due to hem- 
atogenous and bronchogenic dissemination, and some cases of 
acute caseous pneumonia. 

2) Preparation for surgical procedures, including temporary and 
permanent collapse and excisional surgery: Streptomycin may be 
used routinely but is better reserved for cases offering particular 
indications. These include toxemia, laryngeal and bronchial infec- 
tion, and evidence of spreading disease. In acute cases pneumo- 
thorax can be instituted earlier and with greater safety if strep- 
tomycin is administered. Likewise, improvement under strepto- 
mycin therapy may cause a patient to become an acceptable can- 
didate for thoracoplasty whose pathology and general condition 
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previously contraindicated this procedure. In all excisional surgery 
of the lung, streptomycin should be used as a routine prophylaxis. 
It may be well to remember that since the period of greatest 
activity of streptomycin extends over a limited time, that its use 
in pulmonary tuberculosis should bear a relationship to any col- 
lapse or surgical procedure indicated. Consideration of the com- 
plete treatment of the patient should accompany planning of 
streptomycin therapy. | 

3) Symptomatic treatment of other conditions incidental to the 
pulmonary tuberculosis: In extrapulmonary tuberculosis strepto- 
mycin often provides definitive treatment and has altered the 
prognosis in many conditions. It is the only treatment of any 
avail in disseminated tuberculosis. The course of tuberculous men- 
ingitis tends to be modified and a small per cent of cases attain 
_clinical and bacteriologic remission. When generalized miliary 
tuberculosis is not complicated by meningitis, the per cent of re- 
coveries is high. Streptomycin is the treatment of choice, also, 
for tuberculous sinuses, tuberculosis of the oropharynx, larynx 
and tracheobronchial tree, tuberculous enteritis and peritonitis, 
tuberculous otitis media, tuberculous pericarditis, and possibly for 
ocular tuberculosis. In renal tuberculosis, symptomatic improve- 
ment is usually prolonged, and bacteriologic conversion occurs in 
some cases. Tuberculosis of the bones and joints is improved by 
treatment with streptomycin in approximately half of all cases, 
the response being best early in the course of the disease. Strep- 
tomycin in the treatment of tuberculous empyema has not proved 
to be effective. 

Streptomycin is of decided value in conjunction with the surg- 
ical treatment of a number of extrapulmonary tuberculous condi- 
tions. It is valuable as pre-operative and post-operative treatment 
in surgery of the genito-urinary tract, surgery of bones and joints, 
pericardiolysis, incision and drainage of abscesses, and fistulectomy. 

4) Use of streptomycin during pregnancy: Investigators gen- 
erally have hesitated to give streptomycin to patients during preg- 
nancy for fear of possible ill-effects on the foetus, particularly 
with regard to the vestibular mechanism. Less than a dozen such 
cases in which streptomycin was administered to patients in the 
course of their pregnancy have come to the attention of this 
committee. In each instance, the child has been apparently normal 
at birth and has developed normally to date. However, until more 
adequate evidence has accumulated we would urge extremely cau- 
tious use of the drug in such cases, with dosage of not more than 
0.5 gram dailly, and for a relatively short period of time—three to 
six weeks. It is frevently hoped that further evidence will indicate 
that judicious use of streptomycin may make the termination of 
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pregnancy unnecessary in many cases where it now seems man- 
datory. 


Administration and Dosage 


Streptomycin is administered systemically, by intra-muscular or 
deep subcutaneous injection. Local treatment apparently can be 
dispensed with except in tuberculous meningitis. In this condition 
results apparently are best when intramuscular injection is sup- 
plemented by intrathecal injection of from 25 to 100 milligram 
every twenty-four to forty-eight hours for two or three months, 
or es long as this method of administration is tolerated by the 
patient. 

The optimal regimen for the administration of streptomycin has 
not been determined. Possibly the regimen should be varied ac- 
cording to the body weight of the patient and the type and. 
severity of the disease. In disseminated tuberculosis treatment 
should be vigorous, a dose of two grams a day being given for 
several months. In most other forms of tuberculosis results appear 
to be satisfactory when relatively small doses are administered 
for only a few weeks. A dose of 0.5 to 1 gram a day administered 
in one injection for six to eight weeks is usually sufficient. With 
this mode of therapy complications are very infrequent and in 
most cases their clinical importance may be discounted. 

Since the appearance of resistance to streptomycin apparently 
is closely related to duration of treatment, regardless of the daily 
dosage, limitation of the period to a few weeks may be effective 
in avoiding the phenomenon in many cases. Discontinous treat- 
ment is also being investigated as a method of preventing bacterial 
resistance. At Fitzsimons General Hospital, the administration of 
streptomycin at three, four, and five-day intervals was therapeu- 
tically effective, and preliminary results indicated a significant 
decrease in the occurrence of resistance. 

Although more than one course of streptomycin treatment is 
not generally indicated, occasions may arise where this will be 
advantageous. A previously treated patient may have become sen- 
sitive to the drug. The initial dose, therefore, should be very small 
and the customary half gram dosage not be used unless no reac- 
tion occurs. 


Other Chemical and Antibiotic Substances 


At present, no chemotherapeutic substance is available which 
can compare with the efficacy of streptomycin against tubercu- 
losis. However, there are a number of other drugs which are anti- 
bacterial experimentally, and investigations are in progress to 
determine whether a combination of any of these drugs with 
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streptomycin may have a synergistic action which is clinically 
significant. In addition, it is hoped that combined therapy may 
be successful in preventing development of resistant strains of 
tubercle bacilli. 

The sulfone compounds promin and promizole, and para- 
aminosalicylic acid are the chief agents available at present for 
the investigation of these problems. Promin is too toxic when 
administered orally for general usage, but the drug is tolerated 
fairly well when administered intravenously in doses from 2 to 
5 grams a day for several months. Promizole is relatively free from 
toxic side reactions in large doses orally and it is hoped that 
further clinical investigation may prove it to be of value as a 
synergist. Para-aminosalicylic acid apparently has no serious side 
effects, but the gastro-intestinal disturbances which it causes may 
prevent adequate dosage. Insufficient data has been accumulated 
on the use of para-aminosalicylic acid alone to determine its 
effectiveness clinically in the various forms of tuberculosis. 

Although effective against the tubercle bacillus in vitro, subtilin 
has not as yet been subjected to the extensive animal experimen- 
tation which must precede clinical investigation. 


Submitted for the Committee on the Management and Treatment of 
Diseases of the Chest by the Sub-Committee on Chemotherapy and 
Antibiotics. 


Sub-Committee on Chemotherapy and Antibiotics: 
Manuel Albertal, M.D., Buenos Aires, Argentina 
Sumner S. Cohen, M.D., Oak Terrace, Minnesota 
B. L. Freedlander, M.D., San Francisco, California 
Arnold Shamaskin, M.D., Hines, Illinois 
Carl W. Tempel, Col. (MC), Denver, Colorado 
John V. Thompson, M.D., Indianapolis, Indiana 
Karl H. Pfuetze, M.D., Cannon Falls, Minnesota, Chairman. 








Council on International Affairs 


Herman E. Hilleboe, M.D., Albany, New York, Chairman 
A. Barklie Coulter, M.D., Washington, D. C., Secretary 
Andrew L. Banyai, M.D., Milwaukee, Wisconsin 
Chevalier L. Jackson, M.D., Philadelphia, Pennsylvania 
Harry C. Warren, M.D., San Francisco, California 


The Council on International Affairs, which is comprised of the 
chairmen of the Councils on Pan American Affairs, European 
Affairs and Pan Pacific Affairs, together with a General Chair- 
man and a Secretary, serves to correlate the activities of these 
councils. The membership of the College outside of the United 
States is shown in Table I. 





TABLE I — MEMBERSHIP 


COUNTRIES AND TERRITORIES OUTSIDE THE CONTINENTAL 
LIMITS OF THE UNITED STATES , 


Applications Pending 
Associate Associate 
Fellows Members Fellows Members Totals 
Alaska 1 1 
Argentina 56 1 
Australia 12 
Austria 
Belgium 
Bolivia 
Brazil 
Canada 
Chile 
China 
Colombia 
Costa Rica 
Cuba 
Czechoslovakia 
Dominican Republic 
Ecuador 
Egypt 
El] Salvador 
England 
France 


Germany 
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Greece 
Guatemala 
Haiti 

Hawaii 
Hungary 
India 

Ireland 

Italy 
Jamaica 
Korea 
Lebanon 
Madeira Islands 
Mexico 
Netherlands 
New Zealand 
Nicaragua 
Norway 
Palestine 
Panama 
Paraguay 


Peru 


Philippine Islands 


Portugal 
Puerto Rico 
Scotland 
South Africa 
Spain 
Sweden 
Switzerland 
Trinidad 
Turkey 
Uruguay 
Venezuela 
Yugoslavia 


TOTALS 
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TABLE I (CONTINUED) 


Associate 


Fellows Members 


4 
1 
2 
13 


19 


wo oO! =| = 


10 
5 
3 


37 


11 


10 


10 


Applications Pending 


Fellows 


Associate 
Members 


Totals 
14 
6 


19 


16 
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The annual meetings of the College have become international 
assemblies. Eighty-one (81) physicians from 26 countries, includ- 
ing four United States Possessions and territories, registered at 
the 14th Annual Meeting of the American College of Chest Phys- 
icians held in Chicago, Illinois, June 17-20, 1948, as shown in 
Table II. 





TABLE II 
REGISTRATION FROM U. S. POSSESSIONS AND OTHER COUNTRIES 
AT THE FOURTEENTH ANNUAL MEETING, JUNE 17 - 20, 1948, 
CONGRESS HOTEL, CHICAGO, ILLINOIS 


United States Number Other Countries Number 
Possessions Registered (continued ) Registered 
Alaska England 
Hawaii France 
Puerto Rico Guatemala 
Virgin Islands India 
Iraq 

Other Countries: Ireland 
Korea 
Mexico 
New Zealand 
Pakistan 
Peru 
South Africa 
Spain 
Venezuela 

TOTAL 


Argentina 
Australia 
Brazil 
Canada 
Chile 
China 
Cuba 
Ecuador 


bo on co » 83 to wm co 
eK RK De RK OM ee DD OD 


foo) 





Physicians from 11 countries participated in the scientific pro- 
gram presented at the 14th Annual Meeting of the College. The 
council is studying several proposed plans for conducting bi- 
lingual meetings of the College. 

The Committee on Scientific Program for the 15th Annual 
Meeting of the College, to be held in Atlantic City, New Jersey, 
June 2-5, 1949, is giving consideration to a number of requests 
received from physicians in other countries for places on the pro- 
gram. All such requests should be addressed to Dr. Paul H. 
Hollinger, Chairman, Committee on Scientific Program, 700 North 
Michigan Avenue, Chicago, Illinois. 

It is the plan of the Council on International Affairs to en- 
courage the establishment of College chapters in as many coun- 
tries as possible (Table III). The Board of Regents of the College 
requires that there be a minimum of 15 Fellows and/or Associate 
Members in a country or section of a country before a charter 
may be granted for the purpose of organizing a College chapter. 
In accord with the College By-Laws, the affairs of College chapters 
are to be conducted by the local members who are in good standing 
in the international organization. They shall elect their own 
officers and appoint such committees as is deemed necessary to 





Volume XIV 


TABLE III 


COUNCIL ON INTERNATIONAL AFFAIRS 


COLLEGE CHAPTERS IN THE UNITED STATES POSSESSIONS 


AND IN OTHER COUNTRIES 


Cuban Chapter (Organized December 24, 1940) 
Octavio Rivero, M.D., Havana 
Rene G. Mendoza, M.D., Havana 
O. Suarez de Bustamente, M.D., Havana 
Past Presidents: 
Alfredo Antonetti, M.D., Havana 
Gustavo Aldereguia, M.D., Havana 
O. Suarez de Bustamente, M.D., Havana 


Central Brazilian Chapter (Organized November 13, 1942) 
Mazzini Bueno, M.D., Rio de Janeiro 
Vice-Presidents: Ugo Pinheiro Guimaraes, M.D. 

Jose Amelio, M.D. 
Jayme dos Santos Neves, M.D. 
Gastao Mattos, M.D. 
Affonso MacDowell Filho, M.D., Rio de Janeiro 
Joao Martins Castello Branco, M.D., Rio de Janeiro 


Puerto Rico Chapter (Organized January 31, 1943) 
Jaime F. Pou, M.D., Hato Rey 
Jose A. Amadeo, M.D., Aibonito 
Fernando L. Buxeda, M.D., Rio Piedras 
Past Presidents: 
David Garcia, M.D., Hato Rey 
Antonio Acosta Velarde, M.D., Santurce 


Mexican Chapter (Organized September 9, 1943) 
Donato G. Alarcon, M.D., Mexico City 
I. Cosio Villegas, M.D., Mexico City 
Manuel Alonso, M.D., Mexico City 


Argentine Chapter (Organized April 29, 1944) 
Agustin Caeiro, M.D., Cordoba 
Justo Lopez Bonilla, M.D., Rosario 
Angel N. Bracco, M.D., Buenos Aires 
Past Presidents: 
Gumersindo Sayago, M.D., Cordoba 
Raul F. Vaccarezza, M.D., Buenos Aires 


Peru Chapter (Organized August 13, 1944) 
Ramon Vargas-Machuca, M.D., Lima 
Juan M. Escudero Villar, M.D., Lima 
Leopoldo Molinari, M.D., Lima 
Luis E. Hubner, M.D., Callao 
Angel Luis Morales, M.D., Lima 

Past Presidents: 
Ovidio Garcia Rosell, M.D., Lima 
Max Espinoza Galarza, M.D., Lima 


Greek Chapter (Organized March 18, 1946) 

Basil Papanicolaou, M.D., Athens 

Kyriakos Katrakis, M.D., Athens 

Nicholas Jannopoulos, M.D., Athens 

‘Past President: 
Nicholas Oekonomopoolos, M.D., Athens 

North Brazilian Chapter (Organized October, 1946) 

Jose Silveira, M.D., Salvador 

Walter Boaventura, M.D., Bahia 
Chilean Chapter (Organized April, 1947) 

Rene Garcia Valenzuela, M.D., Santiago 


Vice-Presidents: Gilberto Zamorano, M.D., Valparaiso 


President 
Vice-President 
Secretary-Treasurer 


President 


Secretary 
Treasurer 


President 
Vice-President 
Secretary-Treasurer 


President 
Vice-President 
Secretary-Treasurer 


President 
Vice-President 
Secretary-Treasurer 


President 
Vice-President 
Secretary 
Treasurer 
Librarian 


President 
Vice-President 
Secretary-Treasurer 


President 
Secretary-Treasurer 


President 


Gonzalo Corbalan Trumbull, M.D., Santiago 
Ildefonso Garreton Unda, M.D., Concepcion 


Salvador Diaz, M.D.; Santiago 
Past President: 
Hector Orrego Puelma, M.D., Santiago 


Secretary-Treasurer 





TABLE III (Continued) 


Venezuelan Chapter (Organized May 20, 1947) 
Jose Ignacio Baldo, M.D., Caracas 
Julio Criollo Rivas, M.D., Caracas 
Rogelia Valladares, M.D., Caracas 
South Brazilian Chapter (Organized September 28, 1947) 
Clovis Correa, M.D. 
Newton Toledo Ferraz, M.D. 
Mozart Tavares de Lima, M.D. 
Bindo Guida Filho, M.D. 


Central American Chapter (Organized November 14, 1947) 

Rafael Leal H., M.D., Guatemala City 

Maximo Carrizo Villarreal, M.D., Colon 

Fausto Aguilar Rodriguez, M.D., Guatemala City 
South African Chapter (Organized April 8, 1948) 

David P. Marais, M.D., Cape Town 

Theodore Shrire, M.D., Cape Town 

Hildebrand H. Jacob, M.D., Cape Town 


Uruguay Chapter (Organized July 31, 1948) 
Victor Armand Ugon, M.D., Montevideo 
Rodolfo Almeida Pintos, M.D., Montevideo 
Julio Cesar Barani, M.D., Montevideo 
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President 
Vice-President 
Secretary-Treasurer 


President 
Secretary 
Secretary 
Treasurer 


President 
Vice-President 
Secretary-Treasurer 


President 
Vice-President 
Secretary-Treasurer 


President 
Vice-President 
Secretary-Treasurer 





carry on the activities of the chapter. All College chapters are 
required to meet at least once a year for the purpose of presenting 


a scientific program and electing officers. 


The Board of Regents may designate the countries and territories 
which are to be represented on their Board. Countries that have 
established College chapters are entitled to representation on the 


Board of Regents. 


All members of the Board of Regents are elected by the general 





assembly at the annual meeting of the College. However, in the 
interim between annual meetings, the President of the College 
may appoint Regents in such countries or territories where this 
action is deemed advisable. The Board of Regents meets annually 





at the time of the annual meetings of the College (Table IV). 





TABLE IV 


REGENTS OF THE COLLEGE IN UNITED STATES POSSESSIONS 


AND OTHER COUNTRIES 


Argentina—Gumersindo Sayago, M.D. Cordoba 
Australia—Sir Sidrtey Sewell Melbourne 
Brazil—Affonso MacDowell, M.D. Rio de Janeiro 
Canada—William E. Ogden, M.D. Toronto 
Central America—Amadeo Vicente Mastellari, M.D. Panama City 
Chile—Hector Orrego Puelma, M.D. Santiago 
Cuba—Antonio Navarrete, M.D. Havana 
Ecuador—Juan Tanca Marengo, M.D. Guayaquil 
Greece—Nicholas Oekonomopoulos, M.D. Athens 
Hawaii—Hastings D. Walker, M.D. Honolulu 
India—Raman Viswanathan, M.D. New Delhi 
Mexico—Donato G. Alarcon, M.D. Mexico City 
Peru—Ovidio Garcia Rosell, M.D. Lima 
Puerto Rico—Luis A. Passalaqua, M.D. Santurce 
South Africa—David P. Marais, M.D. Cape Town 
Switzerland—Gustav Maurer, M.D. Davos 


Venezuela—J. Ignacio Baldo, M.D. 


Caracas 
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Each country in which there are College members may have 
representation on the Board of Governors. The number of Gov- 
ernors in any country is to be left to the discretion of the Board 
of Regents. All members of the Board of Governors are elected 
by the general assembly at the annual meetings of the College, 
and the President of the College may appoint Governors in coun- 
tries where this action is deemed advisable during the interim 








between annual meetings (Table V). 


Recommendations for the election of Regents and Governors 





TABLE V 


GOVERNORS OF THE COLLEGE IN UNITED STATES POSSESSIONS 


AND OTHER COUNTRIES 


Alaska—Anibal R. Valle, M.D. 
Argentina—Raul F. Vaccarezza, M.D. 
Australia: 


Seward 
Buenos Aires 


Victoria—John Bell Ferguson, M.D. Melbourne 
New South Wales—William Cotter Harvey, M.D. Sydney 
South Australia—D. R. W. Cowan, M.D. Adelaide 


Brazil: 
Central Brazil—Reginaldo Fernandes, M.D. 


Rio de Janeiro 


Northern Brazil—Jose Silveira, M.D. Salvador 

Southern Brazil—Eduardo T. Etzel, M.D. Sao Paulo 
Canada: 

Quebec—J. A. Couillard, M.D. Mont Joli 

Ontario—H. I. Kinsey, M.D. Toronto 


Eastern Provinces—A. F. Miller, M.D. 
Western Provinces—George Ferguson, M.D. 
Chile: 


Kentville, N. S. 
Melville, Sask. 


Valparaiso—Gilberto V. Zamorano, M.D. Valparaiso 

Santiago—Gonzalo Corbalan T., M.D. Santiago 

Concepcion—lIldefonso Garreton Unda, M.D. Concepcion 
China—Shu-Fan Li, M.D. Hong Kong 
Colombia—Carlos Arboleda Diaz, M.D. Bogota 
Costa Rica—Raul Blanco Cervantes, M.D. San Jose 
Cuba—Octavio Rivero, M.D. Havana 
Dominican Republic—J. M. Moscoso Cordero, M.D. Trujillo 
Ecuador—Jorge A. Higgins, M.D. Guayaquil 
El Salvador—Carlos Gonzalez B., M.D. San Salvador 
France—Paul Veran, M.D. Nantes 
Greece—Basil Papanicolaou, M.D. Athens 


Guatemala—E. Coronado Iturbide, M.D. 
Haiti—Louis Roy, M.D. 


Guatemala City 
Port-au-Prince 


Hawaii—William F. Leslie, M.D. . Hilo 
India—Prag Nath Kapur, M.D. Delhi 
Korea—In Sung Kwak, M.D. Seoul 
Lebanon—Papken Mugrditchian, M.D. Beirut 
Mexico—I. Cosio Villegas, M.D. Mexico City 
Nicaragua—Rene Vargas L., M.D. Managua 
Norway—Carl B. Semb, M.D. Oslo 
Panama—Augustin A. Sosa, M.D. Panama City 
Paraguay—Angel Gines, M.D. Asuncion 
Peru—Juan A. Werner, M.D. Lima 
Philippine Islands—Miguel D. Canizares, M.D. Manila 
Portugal—Lopo de Carvalho, M.D. Lisbon 
Puerto Rico—A. M. Marchand, M.D. Santurce 
South Africa: 

Northern States—P. J. Kloppers, M.D. Pretoria 

Southern States—Theodore Schrire, M.D. Cape Town 
Uruguay—Fernando D. Gomez, M.D. Montevideo 


Venezuela—Julio Criollo Rivas, M.D. 


Caracas 
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may come from the officials of College chapters or from any 
member of the College residing in the country or territory in which 
a Regent or Governor serves. These recommendations should be 
addressed to the Committee on Nominations and mailed to the 
Executive Offices of the College in Chicago, Illinois. 


Council on Pan American Affairs 


Chevalier L. Jackson, M.D., Philadelphia, Pennsylvania, Chairman 
Raul F. Vaccarezza, M.D., Buenos Aires, Argentina, Vice-Chairman 
Juan R. Herradora, M.D., Jersey City, New Jersey, Secretary 

Donato G. Alarcon, M.D., Mexico City, Mexico 

Gustavo Aldereguia, M.D., Havana, Cuba 

Jose Antezana Estrada, M.D., La Paz, Bolivia 

Carlos Arboleda Diaz, M.D., Bogota, Colombia 

Jose Ignacio Baldo, M.D., Caracas, Venezuela 

Alvaro E. Bence, M.D., Buenos Aires, Argentina 

Juan Max Boettner, M.D., Asuncion, Paraguay 

J. A. Couillard, M.D., Quebec, Canada 

Edgar W. Davis, M.D., Washington, D. C. 

James S. Edlin, M.D., New York, New York 

Leo Eloesser, M.D., San Francisco, California 

Reginaldo Fernandes, M.D., Rio de Janeiro, Brazil 

Ovidio Garcia Rosell, M.D., Lima, Peru 

Fernando D. Gomez, M.D., Montevideo, Uruguay 

Jorge A. Higgins, M.D., Guayaquil, Ecuador 

Affonso MacDowell, M.D., Rio de Janeiro, Brazil 

Amadeo V. Mastellari, M.D., Panama City, Panama 

Antonio Navarrete, M.D., Havana, Cuba 

H. Orrego Puelma, M.D., Santiago, Chile 

Arthur Q. Penta, M.D., Schenectady, New York 

Octavio Rivero, M.D., Havana, Cuba 

Jose Rodriguez Pastor, M.D., Santurce, Puerto Rico 

Juan Tanca Marengo, M.D., Guayaquil, Ecuador 

Gumersindo Sayago, M.D., Cordoba, Argentina 

Jose Silveira, M.D., Salvador, Brazil 

Henry C. Sweany, M.D., Chicago, Illinois 

Gilberto Zamorano, M.D., Valparaiso, Chile 


The Council on Pan American Affairs of the College was organized 
in 1942 to stimulate College activities in the Latin American countries 
and to help bring about a closer relationship among all of the chest 
specialists in the Western Hemisphere. Dr. Chevalier L. Jackson has 
served as the Chairman of this council since its inception. It was the 
aim of the council to establish chapters of the College in all the Latin 
American countries. The accomplishment of this part of their program 
is a tribute to the enthusiasm and leadership of Dr. Jackson. More re- 
cently, Dr. Juan R. Herradora, who is serving as Secretary of the council, 
has taken an active part in its affairs. 


Todate, twelve College chapters have been organized by the Council 
on Pan American Affairs and at the present time there are 610 members 
and 20 applications pending (Table VI). 


Argentina (Membership: 86; Applications Pending: 1; College Chapter). 


The Argentine Chapter has sponsored a number of meetings at which 
scientific papers of interest to chest specialists were presented. Dr. 
Chevalier L. Jackson was the guest of honor at the last meeting of the 
chapter held at Tigre, Cruz Colorada, in December, 1947. 
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TABLE VI 
MEMBERSHIP — PAN AMERICAN 


Applications Pending 
Associate Associate 

Fellows Members Fellows Members Totals 
Argentina 30 56 1 ie 87 
Bolivia 1 5 3 
Brazil . 48 59 3 6 ‘116 
Canada 81 15 7 2 “105° 
Chile 11 46 1 | 58 
Colombia 2 8 rae, 100 
Costa Rica — - ; 7 
Cuba 10 13 26 
Dominican Republic ; 1 ; 1 ; : 2 : 
Ecuador 7 6 13 
E] Salvador } t 1 : 5 
Guatemala 1 5 6 
Haiti 2 3 5 
Jamaica 1 1 
Mexico 19 37 56 
Nicaragua 1 1 
Panama 9 1 ; 10 
Paraguay an = ay see 3 
Peru wom . 23 
Puerto Rico a 8 43 
Trinidad . 5 1 ; aie hs ‘¥ 
Uruguay 10 10 es 20 ; 
Venezuela 26 a 26 
TOTALS 317 293 r = 8 630 





Bolivia (Membership: 6). 


The College program of organization is being developed in Bolivia. 
When the minimum number of members have been admitted to the 
College they will be granted authorization to organize a College chapter. 


Brazil (Membership: 107; Applications Pending: 9; 3 College Chapters). 


Originally, Brazil had one chapter for the entire country. Because of 
the great distances to be traveled to.a central point for the purpose of 
conducting meetings, it was deemed advisable to establish three separate 
chapters, one for the northern states, one for the central states, and 
another for the southern states of Brazil. More recently there has been 
some discussion regarding the establishment of a fourth chapter to cover 
the northeastern states of Brazil. This matter is now before the Board of 
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Regents of the College for consideration. All of the College chapters in 
Brazil have held scientific meetings and a reunion of all of the Brazilian 
Chapters is planned to be held in Pernambuco in November of this year. 
This meeting will be held jointly with the 4th National Congress on 
Tuberculosis. 


Canada (Membership: 96; Applications Pending: 9). 


At the meeting of the Board of Regents of the College held in Chicago 
in June, 1948 the Regent of the College for Canada proposed that the 
Canadian members be invited to participate in the chapter meetings in 
the states and territories adjacent to their provinces. This proposal was 
unanimously adopted by the Board of Regents and the secretaries of 
College chapters in the states bordering Canada are to be notified of 
this decision. Such an arrangement has existed in the Pacific Northwest 
for a number of years where members of the College in British Columbia 
meet regularly with the Pacific Northwest District Chapter of the College. 


Central America (Membership: 29; College Chapter). 


The Central American Chapter is comprised of Costa Rica (7), El 
Salvador (5), Guatemala (6), Nicaragua (1) and the Republic of Pan- 
ama (10). The chapter was organized on November 14, 1947 and their 
first meeting was held in San Salvador. 


Chile (Membership: 57; Applications Pending: 1; College Chapter). 


Chile, with its three important medical centers in Santiago, Valparaiso 
and Concepcion, has been concerned with building the College member- 
ship in those cities. As soon as this phase of the program is completed, 
Chile will develop the other activities of the College program. 


Colombia (Membership: 10). 


Colombia is attempting to organize a College chapter and is at present 
engaged in bringing its membership up to the required number for this 
purpose. 


Ecuador (Membership: 13). 


Conferences have been held with the officials of the College in Ecuador 
with a view towards establishing a College chapter in that country. 
Ecuador is making good progress in obtaining the required number of 
members in order to apply for a charter for the organization of a 
College chapter. 


Mexico (Membership: 56; College Chapter). 


In January 1949, Mexico is to serve as host to the 8th Congress of the 
Union of Latin American Tuberculosis Societies (ULAST). The officers 
of the Congress are: 

Dr. Imael Cosio Villegas, President 

Dr. Donato G. Alarcon, Vice-President 

Dr. Miguel Jimenez, Vice-President 

Dr. Fernando Gomez, Permanent Secretary 

Dr. Fernando Rebora, General Secretary 

Dr. Manuel Alonso, Secretary of the Exterior 

Dr. Carlos Noble, Secretary of the Interior 

Dr. Rafael Ibarra, Secretary of the Sessions 

Dr. Carlos Diez Fernandez, Secretary of Publications 
Dr. Fernando Katz, Treasurer 
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A more detailed announcement of this meeting is being published else- 
where in this issue of the journal. 

Dr. Donato G. Alarcon, Mexico City, serves as Vice-Chairman of the 
Committee on the Management and Treatment of Diseases of the Chest 
of the College. 

The “Revista Panamericana de Medicina y Cirugia del Torax,” pub- 
lished in Mexico City, carries news notes of College activities in Spanish. 


Paraguay (Membership: 3). 


Correspondence between the Governor and members of the College in 
Paraguay and the Executive Offices of the College in Chicago has been 
primarily concerned with the building of College membership in that 
country. 


Peru (Membership: 23; College Chapter). 


The Peruvian Chapter has been conducting annual meetings at which 
time scientific programs have been presented. Dr. Manuel Albertal, 
Buenos Aires, Argentina, a member of the Committee on Chemotherapy 
and Antibiotics of the College, was the guest of honor at a special meet- 
ing arranged for the purpose of receiving the report from the committee 
on the recent developments in the use of streptomycin in the treat- 
ment of tuberculosis. 


Peru served as host at the last meeting of ULAST in March 1947. 
During the Congress a special breakfast meeting of the Governors and 
Regents of the College in the Latin American countries was held and a 
luncheon meeting was given in honor of all of the College members 
attending the Congress. 


Uruguay (Membership: 20; College Chapter). 


T °® most recent chapter of the College was organized in Montevideo, 
Urug..ay on July 21, 1948. Dr. Chevalier L. Jackson was the guest of 
honor at the inauguration festivities. The Council on Pan American 
Affairs extends its congratulations to Dr. Fernando Gomez, the Governor 
of the College for Uruguay, and to all of the members of the College in 
that country upon this achievement. 


Venezuela (Membership: 26; College Chapter). 


The Venezuelan Chapter of the College was organized May 20, 1947. 
Dr. Richard H. Overholt, President of the College, was the guest of honor 
at the inauguration of this chapter. More recently, the Venezuelan 
Chapter has been visited by Dr. Edgar Mayer, New York City, and by 
Dr. Irving Willner, Newark, New Jersey. Dr. Jose: Ignacio Baldo of 
Caracas serves as a member of the Committee on the Management and 
Treatment of Diseases of the Chest of the College. 


WEST INDIES (Membership: 78; 2 College Chapters). 


Cuba (Membership: 26; College Chapter). 


The Cuban Chapter was the first College chapter to be organized 
outside of the United States. The second joint meeting of the Cuban 
Chapter and the Southern Chapter of the College in the United States 
is to be held in Havana on October 26, 1948. The program to be presented 
at this meeting is published elsewhere in this issue of the journal. 
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Puerto Rico (Membership: 43; College Chapter). 


The Puerto Rico Chapter has been conducting scientific meetings at 
regular intervals. Dr. Juan R. Herradora, Secretary of the Council on 
Pan American Affairs, was the guest of honor at a recent meeting held 
in San Juan. 


Dominican Republic (Membership: 2). 
Haiti (Membership: 5). 

Jamaica (Membership: 1). 

Trinidad (Membership: 1). 


Correspondence between the College officials, the College members in 
these islands, and the Executive Offices of the College is being carried 
on to assist them in obtaining the latest information in the specialty 
of diseases of the chest. 


Council on European Affairs 


Andrew L. Banyai, M.D., Milwaukee, Wisconsin, Chairman 
Joseph C. Placak, M.D., Cleveland, Ohio, Vice-Chairman 
Peter A. Theodos, M.D., Philadelphia, Pennsylvania, Secretary 
Lopo de Carvalho, M.D., Lisbon, Portugal 
Ronald V. Christie, M.D., London, England 
Seymour M. Farber, M.D., San Francisco, California 
Paul H. Holinger, M.D., Chicago, Illinois 
Gustav Maurer, M.D., Davos, Switzerland 
Robert T. Neubauer, M.D., Ljubljana, Yugoslavia 
Nicholas Oekonomopoulos, M.D., Athens, Greece 
Hilary Roche, M.D., Montana, Switzerland 
Luis Saye, M.D., Buenos Aires, Argentina 
Paul Veran, M.D., Nantes, France 

The Council on European Affairs of the College met in Chicago, June 
18, at the time of the 14th Annual Meeting of the American College of 
Chest Physicians. The activities of the College in Europe were discussed 
at this meeting and a resolution was adopted, praising Dr. Gustav 
Maurer, Regent of the College for Europe, for the excellent work he has 
done in building the College membership. Dr. Lopo de Carvalho, the 
Governor of the College for Portugal, was also highly commended. 

One chapter of the College has been established in Europe, namely, 
the Greek Chapter which was organized in Athens in March 1946. The 
chapter has held several meetings at which time scientific papers were 
presented. 

At the present time there are 88 members and 11 applications pending 
in 19 European countries (Table VII). Most of the members in Europe 
have been admitted into the College during the past year. A careful 
selection of applicants for Fellowship and Associate Membership in the 
College is being carried out by the officials of the College and it is hoped 
that those chest specialists who can meet the minimum requirements 
for either Fellowship or Associate Membership will be admitted to the 
College within the next few years. Correspondence is being conducted 
between the officials of the College in Europe, the members of the 
College on European Affairs, and the Executive Offices of the College 
in accomplishing this objective. 

The exchange of College publications with various European medical 
journals have been expanded and medical books and reprints are now 
being received at the College library from our European members. 
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TABLE VII 
MEMBERSHIP — EUROPE 





Applications Pending 
Associate Associate 
Fellows Members Fellows Members Totals 
Austria 1 1 
Belgium 1 19 1 21 
Czechoslovakia 1 ? 
England 2 7 9 
France 2 8 . 1 11 
Germany 2 2 
Greece 4 10 14 
Hungary 1 1 
Ireland 2 1 1 4 
Italy 2 2 
Madeira Islands 1 
Netherlands 2 2 
Norway . 1 1 
Portugal 7 10 17 
Scotland 1 1 
Spain 1 1 2 
Sweden 1 1 2 
Switzerland 5 1 6 
Yugoslavia 1 1 
TOTALS 32 56 9 2 99 





The College is participating in the conferences and congresses being 
held in Europe dealing with the specialty of diseases of the chest and 
reports of these conferences and congresses will be published in the 
College journal, “Diseases of the Chest.” 

Dr. Andrew L. Banyai, the Chairman of the Council on European 
Affairs, deserves much credit for the development of the European 
program. 





Council on Pan Pacific Affairs 


Harry C. Warren, M.D., San Francisco, California, Chairman 
Miguel Canizares, M.D., Manila, Philippine Islands, Vice-Chairman 
John 8S. Bouslog, M.D., Denver, Colorado, Secretary 
J. Ancheng Miao, M.D., Kunming, China 
Indubhusan Basu, M.D., Calcutta, India 
Reeve H. Betts, M.D., Brookline, Massachusetts 
Robert E. Duncan, Capt., U.S.N., Corona, California 
John B. Ferguson, M.D., Melbourne, Australia 
James Hardie-Neil, M.D., Auckland, New Zealand 
W. Elliott Harrison, M.D., Vancouver, B. C., Canada 
A. Holmes Johnson, M.D., Kodiak, Alaska 
Edgar Mayer, M.D., New York, New York 
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Lincoln Pan, M.D., Shaoshing, China 
Alan H. Penington, M:.D., Melbourne, Australia 
Li Shu Fan, M.D., Hong Kong, China 


The Council on Pan Pacific Affairs held a meeting in Chicago on 
June 19, 1948 in connection with the annual meeting of the College. At 
the present time there are 90 members and 7 applications pending in the 
countries and territories in the Pan Pacific area (Table VIII). 





TABLE VIII 
MEMBERSHIP — PAN PACIFIC 


Applications Pending 





Associate Associate 
Fellows Members Fellows Members Totals 
Alaska 2 1 1 a 
Australia 14 12 26 
China 5 5 5 1 16 
Hawaii 13 6 19 
India 12 4 16 
Korea 1 1 
New Zealand 1 1 
Philippine Islands 14 14 
TOTALS 61 29 6 1 97 





Dr. Warren presided at the meeting of the Council held in Chicago 
and stated that the purpose of the council was to bring together at such 
meetings the physicians who are interested in diseases of the chest in 
order to discuss matters of mutual interest, as well as to be of assistance 
to the physicians in those countries ravaged by war or oppression. Dr. 
Warren further stated that it should be impressed upon the minds of 
the members of the College that the appellation of F.C.C.P. should mean 
more than decorative initials. They should indicate membership in the 
largest international organization for the promotion of study and treat- 
ment of diseases of the chest and the improvement of educational facili- 
| ties for the membership. 

Dr. Li Shu Fan detailed a harrowing and desperate condition of his 
: country resulting from lack of medical personnel, equipment and books 





} in China. China has 12 medical colleges with about 2,000 students. The 
: government support is meager, tuberculosis is rampant, the entire 
| country is suffering from the ravages of 11 years of war and inflation. 
He suggested that the College investigate the possibility of our govern- 
ment permitting the admission of Chinese medical graduates to serve in 
our sanatoria as house officials; that they be given the opportunity to 
learn modern methods of tuberculosis therapy for a stipulated period 
and then be returned to their own country. Dr. James T. Cheng and 
Dr. Tsai of Hong Kong, who attended the meeting as guests, stated that 
they are now engaged in such postgraduate study in the United States. 

Dr. Alan Penington proposed that the Committee on Tuberculosis 
Hospitals of the College be asked to investigate the feasibility of offering 
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positions as house officers to medical graduates of China for specific 
periods. 

A resolution by Sir Sidney Sewell proposed that the Board of Regents 
of the College be asked to contact our federal government through our 
representatives in Congress to permit the entrance of such medica] 
graduates to the United States for a specified period and that all such 
representations be made under the auspices and sponsorship of the 
American College of Chest Physicians. 

The Council on Pan Pacific Affairs of the College is pleased to report 
that since this meeting, a group of physicians from China have been 
admitted into the United States for postgraduate medical education 
under the auspices of the World Health Organization. A photograph of 
these physicians, who are now in training at the National Jewish Hos- 
pital in Denver, is made a part of this report. 

Dr. John S. Bouslog, the Secretary of the council, proposed that the 
College request its members to donate their surplus medical journals to 
a central or western location to be sent to the governors of the College 
in the Pan Pacific countries. It is respectfully requested that physicians 
who wish to donate books or journals should send them to Dr. Harry 
C. Warren, Chairman, Council on Pan Pacific Affairs, American College 
of Chest Physicians, 384 Post Street, San Francisco, California. 

Dr. Cotter Harvey attended the College meeting in Chicago but was 
unable to be present at the meeting of the council. 

Activities of the College are progressing favorably in all of the coun- 
tries within the jurisdiction of the Council on Pan Pacific Affairs of the 
College and the chairman and members of the council are to be con- 
gratulated upon this fine accomplishment. 


Council on African and Near East Affairs 


Edgar Mayer, M.D., New York, New York, Chairman 

Moses J. Stone, M.D., Boston, Massachusetts, Vice-Chairman 

Basil A. Dormer, M.D., Durban, South Africa, Secretary ] 
Zohora Ismail, M.D., New York, New York 
Charles K. Nucho, M.D., Beirut, Lebanon 
Juda M. Pauzner, M.D., Petach Tikva, Palestine 
Tevfik Saglam, M.D., Istanbul, Turkey 
Abdel-Aziz Sami, M.D., Cairo, Egypt 


In order to complete the world organization in the specialty of dis- 
eases of the chest as formulated by the Council on International Affairs 





TABLE Ix 
MEMBERSHIP — AFRICA AND NEAR EAST 





Applications Pending 


Associate Associate 
Fellows Members Fellows Members Totals 
Egypt . 1 1 
Lebanon 3 3 
Palestine - 1 1 
South Africa 28 3 1 25 
Turkey “5 1 2 


TOTALS 27 3 1 1 32 
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of the College, it was necessary to establish a Council on African and 
Near East Affairs. The members of this council have recently been 
appointed and it is too early to report on their activities. However, we 
can mention that a chapter of the College was recently organized in 
Cape Town, South Africa on April 8, 1948 and it is anticipated that a 
second chapter will soon be organized for the northern states in South 
Africa. Activities in the other African and Near East countries will be 
carried forward by the council in compliance with the policies estab- 
lished by the Council on International Affairs. At the present time — 
there are 30 members and 2 applications pending (Table IX). 


Closing Remarks 


The American College of Chest Physicians first became inter- 
ested in building a world society of chest specialists in 1940. The 
leadership shown by the College in world affairs is now being 
followed by other medical societies. The accomplishments of the 
Council on International Affairs as set forth in this report is a 
record of which every member of the College may be proud, The 
members of the Council on International Affairs have guided 
the development of the international program of the College and 
their leadership has been an inspiration to those of us who were 
fortunate to work with them. 

We are looking forward to the continued growth and progress 
of the College. We are pleased to announce that we are expanding 
our services to the members in the other countries by the acquisi- 
tion of additional personnel in the executive offices of the College. 
Mr. S. N. Turiel has recently joined our office staff to assist in 
carrying forward this program. 

We want to take this opportunity to express our thanks and 
appreciation to all of the members throughout the world for their 
splendid cooperation in helping to make this report possible. 


Respectfully submitted, 
Murray Kornfeld 
Executive Secretary. 
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Semi-Annual Meeting of Board of Regents 


The semi-annual meeting of the Board of Regents of the College will 
be held at the Hotel Martinique, Miami Beach, Florida, on Saturday, 
October 23, just prior to the Sixth Annual Meeting of the Southern 
Chapter of the College which is also to be held in Miami Beach and 
Miami. 

The Regents and Governors of the College in the Southern States will 
hold a joint meeting at the Hotel Martinique at 10:00 a.m. on Sunday, 
October 24. 





College Chapter News 


SOUTHERN CHAPTER 


The Sixth Annual Meeting of the Southern Chapter, American College 
of Chest Physicians, will be held in Miami, Florida, on Sunday, October 
24 and Monday, October 25, in conjunction with the Southern Medical 
Association. Headquarters for the Chapter will be the Martinique Hotel, 
Miami Beach, Florida. 

The program for the Southern Chapter will be as follows: 


Sunday, October 24, Martinique Hotel, Miami Beach, Florida: 
1:00 p.m. Registration, Southern Chapter. 


2:00 p.m. Scientific Session 
Sydney Jacobs, M.D., F.C.C.P., New Orleans, Louisiana, 
Chairman, Medical Section, presiding. 


“Aerosol Therapy of Bronchopulmonary Disease,” 
Louis L. Friedman, M.D., F.C.C.P., Birmingham, Alamaba. 


“Two Year Follow-Up of a Mass Community-Wide X-Ray Survey,” 
George W. Comstock, M.D., Columbus, Georgia. 


“Experimental Histoplasmosis,” 
John Seabury, M.D., New Orleans, Louisiana. 


“Pathology and Therapy in the Management of Cough,” 
A. Worth Hobby, M.D., F.C.C.P., Atlanta, Georgia. 


“The Use of Streptomycin in Tuberculosis,” 
Samuel S. Romendick, M.D., F.C.C.P., St. Louis, Missouri. 


6:30 p.m. Cocktail Party, Martinique Hotel. 


7:30 p.m. President’s Banquet, Martinique Hotel, 
Duane Carr, M.D., F.C.C.P., Memphis, Tennessee, Toastmaster. 


President’s Address, 
Herbert L. Mantz, M.D., F.C.C.P., Kansas City, Missouri. 


9:15 p.m. X-Ray Conference, Martinique Hotel, 
Members and guests are invited to bring to the conference films 
of patients presenting unusual diagnostic problems. Those cases 
which have been solved will offer the greatest interest and educa- 
tional value to the membership at large, and will be called for 
first in the conference. Unsolved cases on which consultation is 
desired will follow. 
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Monday, October 25, Dinner Key, Miami, Florida. 


8:30 a.m. Registration, Southern Chapter, and Southern 
Medical Association. 


9:00 a.m. Scientific Session, 
John S. Harter, M.D., F.C.C.P., Louisville, Kentucky, 
Chairman, Surgical Section, presiding. 


“Surgery in Congenital Heart Disease,” 
Ralph Adams, M.D., F.C.C.P., Woodbury, Tennessee. 


“Pulmonary Mobilization by Decortication,” 
Thomas H. Burford, M.D., St. Louis, Missouri. 


“Physiological Significance of Bronchiectasis,” 
Duane Carr, M.D., F.C.C.P., Memphis, Tennessee. 


“Bronchiogenic Carcinoma,” 
Paul T. DeCamp, M.D., New Orleans, Louisiana. 


12:30 p.m. Luncheon Meeting, Dinner Key, 
Herbert L. Mantz, M.D., F.C.C.P., Kansas City, Missouri, 
President, Southern Chapter, A.C.C.P., presiding. 


Business Meeting, Southern Chapter. 
Election of Officers. 


Guest Speaker, Horace G. Smithy, M.D., Charleston, S. C., 
“Surgical Treatment of the Constrictive Valvular 
Diseases of the Heart.” 


During the remainder of the afternoon, members will be free to 
attend the scientific sessions of the Southern Medical Association, 
and to view the scientific exhibits at Dinner Key. 


Program Committee: 
David H. Waterman, M.D., Chairman 
Sydney Jacobs, M.D. 
John S. Harter, M.D. 
Duane Carr, M.D. 


On Tuesday, October 26, a special meeting of the Cuban Chapter will 
be held in Havana. A scientific program will be presented at this meet- 
ing, a copy of which is published elsewhere in this issue. 

Physicians who plan to attend the meeting of the Southern Chapter 
are urged to write at once to the Hotel Martinique for their reservations. 





SPECIAL MEETING OF THE CUBAN CHAPTER 


Following the Sixth Annual Meeting of the Southern Chapter of the 
College, to be held in Miami Beach and Miami, Florida on October 24-25, 
a special meeting of the Cuban Chapter will be held in Havana the 
evening of Tuesday, October 26. The Program Committee for the Cuban 
Chapter has arranged an interesting scientific program in which both 
United States and Havana physicians will participate. 

The scientific program to be presented at this special meeting is as 
follows: 


“Bronchography in Childhood Tuberculosis,” 
Eduardo Rivero, M.D., and J. M. Rouco, M.D., Havana, Cuba. 
Discussor: Louis L. Friedman, M.D., F.C.C.P., Birmingham, Ala. 


“The Surgical Treatment of Fallot’s Tetralogy,” 
Antonio Rodriguez Diaz, M.D., F.C.C.P., Havana, Cuba. 
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“Cytology of Bronchopulmonary Secretions,” 
Rafael Meneses, M.D., Havana, Cuba. 


“Patent Ductus Arteriosus,” 
Edgar W. Davis, M.D., F.C.C.P., Washington, D. C. 


“Some Immunological Considerations in Pulmonary Tuberculosis,” 
Juan R. Herradora, M.D., F.C.C.P., Jersey City, New Jersey. 
Discussor: Carlos Varela, M.D., Havana, Cuba. 


The Program Committee for the meeting is made up of the following 
College members in Havana: Dr. Rene G. Mendoza, Chairman, Dr. Gus- 
tavo Aldereguia, Dr. Jose G. Arrazuria, Dr. Antonio Navarrete (Regent), 
and Dr. Octavio Rivero (Governor). 

All members of the College are cordially invited to attend this meeting. 
Write to the Executive Offices of the College for transportation and 
hotel reservations. Headquarters will be the Hotel Nacional in Havana, 
and the Hotel Martinique, Miami Beach, Florida during the meeting of 
the Southern Chapter. 





COLLEGE CHAPTER ORGANIZED IN URUGUAY 


The Uruguayan Chapter of the College was organized at Montevideo 
on July 21, 1948, and becomes chapter number 34 of the College. The 
first session of the new chapter was held in honor of Dr. Chevalier L. 
Jackson, Philadelphia, Pennsylvania, Chairman of the College Council 
on Pan American Affairs, who was visiting in Montevideo at the time. 
The meeting was also attended by Dr. Jose Silveira, Salvador, Brazil, 
Governor of the College for the Northern States of Brazil, and by Dr. 
Alvaro E. Bence, a member of the College from Buenos Aires, Argentina. 

The meeting was addressed by Dr. Fernando D. Gomez, Governor of 
the College for Uruguay, as well as by Dr. Chevalier L. Jackson, Dr. V. 
Armand Ugon, Dr. Jose Silveira and Dr. P. Purriel. 

Officers of the new chapter were elected as follows: 


Victor Armand Ugon, M.D., President 
Rodolfo Almeida Pintos, M.D., Vice-President 
Julio Cesar Barani, M.D., Secretary-Treasurer. 


A dinner was also held at the time of the meeting for those present 
and a group photograph was taken. The photograph will be published 
in a future issue of the journal. 





ULAST TO MEET IN MEXICO CITY 


The Union of Latin American Tuberculosis Societies (ULAST) will hold 
its Eighth Congress in Mexico City, January 23-29, 1949. The American 
College of Chest Physicians has been invited to present a scientific 
program at the Congress and the preparation of the program is now 
under way. The following College members have accepted invitations 
to participate in the program: Dr. Richard H. Overholt, Brookline, Mass- 
achusetts, President of the College; Dr. Chevalier L. Jackson, Philadel- 
phia, Pennsylvania, Chairman of the College Council on Pan American 
Affairs; Dr. Jay Arthur Myers, Minneapolis, Minnesota, Past-President 
of the College and Editor-in-Chief of the College journal; Dr. Leo 
Eloesser, San Francisco, California; Dr. George G. Ornstein, New York 
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City; Dr. Seymour M. Farber, San Francisco, California; and Dr. Henry 
Cc. Sweany, Chicago, Illinois. 


Mr. Murray Kornfeld, Chicago, Illinois, the Executive Secretary of the 
College, has been invited to attend the Eighth Congress of ULAST as 
guest of honor and has been requested to assist the committee in charge 
of the arrangements for the Congress. 


A breakfast meeting of all of the Regents and Governors of the College 
in the Latin American countries will be held during the Congress, at 
which time the program of the Council on Pan American Affairs will 
be discussed. Dr. Chevalier L. Jackson, the Chairman of the Council, 
will preside at this meeting. 


It is also planned to have a luncheon meeting at the time of the Con- 
gress to which all members of the College in attendance will be invited. 


The program activities presented by the Union of Latin American 
Tuberculosis Societies at this Congress will be of interest to all chest 
specialists and it is hoped that many College members in North, Central 
and South America will attend. The Executive Offices of the College in 
Chicago will be pleased to assist members in making their hotel reserva- 
tions and other arrangements. 


The College is also planning to arrange a tour for those members 
attending the Congress in Mexico City who might be interested in visit- 
ing Los Angeles and Hollywood after the close of the Congress. The 
California Chapter of the College will be host at a dinner to be given in 
Los Angeles and arrangements will be made for a tour of the hospitals 
in the area. A tour of the movie studios would no doubt be of interest 
to the visiting physicians and it is hoped that this can be arranged. 

Those physicians who wish to visit other cities in the United States 
will be assisted by the Executive Offices of the College in planning their 
itineraries. 





ARIZONA CHAPTER 


At the annual meeting of the Arizona Chapter held at the Westward 
Ho Hotel, Phoenix, on May 19, the following officers were elected for 
the ensuing year: 


Orin J. Farness, M.D., Tucson, President 
Kent H. Thayer, M.D., Phoenix, Vice-President 
Leslie B. Smith, M.D., Phoenix, Secretary-Treasurer (re-elected) 


The new President, Dr. Farness, has announced the following com- 
mittee appointments: 


Medical Education Committee: 
Daniel Mahoney, M.D., Tucson 


Membership Committee: 
Edward J. Nagoda, M.D., Tucson 
Bertram L. Snyder, M.D., Phoenix 


Program Committee: 
John W. Stacey, M.D., Tucson, Chairman 
William B. Steen, M.D., Tucson 
Benson Bloom, M.D., Tucson 
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MICHIGAN CHAPTER 


The Michigan Chapter of the College will hold a dinner meeting at 
the Book Cadillac Hotel, Detroit, on September 23, in connection with 
the annual meeting of the Michigan State Medical Society. The follow- 
ing program is to be presented: 


“Practical Consideration of the Diagnoses of Carcinoma of the Lung,’ 
Lawrence A. Pratt, M.D., F.C.C.P., Detroit. 


“Cytology of Carcinoma of the Lung,” 
D. C. Beaver, M.D., Detroit. 


“A Modern Approach to the Management of Carcinoma of the Lung,” 
William A. Hudson, M.D., F.C.C.P., Detroit. 





PENNSYLVANIA CHAPTER 


The Pennsylvania Chapter of the College will hold its annual business 
meeting and x-ray conference at the Warwick Hotel in Philadelphia, on 
Monday, October 4. George G. Ornstein, M.D., F.C.C.P., New York, N. Y., 
has been invited to deliver a special address at the meeting. 








ROCKY MOUNTAIN CHAPTER 


The annual meeting of the Rocky Mountain Chapter will be held at 
the Colorado Hotel, Glenwood Springs, Colorado, on Wednesday, Sep- 
tember 22. The program to be presented is as follows: 


“The Diagnosis of Tuberculosis in Children,” 
Ralph G. Rigby, M.D., Salt Lake City, Utah. 


“Diagnosis and Pathogenesis of Bullous Emphysema,” 
Daniel W. Zahn, M.D., Fort Logan, Colorado. 


X-Ray Conference: Lantern slides of ten uncomplicated cases of 
diseases of the chest together with a brief history will be presented. 
Physicians in attendance will be requested to submit their opinions 
with regard to treatment of cases presented. 


Luncheon—Business Meeting, 
Guest Speaker: Richard H. Overholt, M.D., F.C.C.P., Brookline, Mass.., 
President, American College of Chest Physicians. 


“The Use of Lucite as a Prosthetic Substance for Pulmonary Resec- 
tion,” Allan Hurst, M.D., F.C.C.P., and 
John B. Grow, M.D., F.C.C.P., Denver, Colorado. 


“Bronchogenic Carcinoma—Why Have We Failed in Its Control?” 
William R. Rumel, M.D., F.C.C.P., Salt Lake City, Utah. 


“Problems in Excisional Therapy in Chest Disease,” 
Richard H. Overholt, M.D., F.C.C.P., Brookline, Massachusetts. 








WISCONSIN CHAPTER 


The Fourth Annual Meeting of the Wisconsin Chapter of the College 
will be held at the Schroeder Hotel, Milwaukee, on Sunday, October 3. 
The following program will be presented at the meeting: 
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“Penumonoconiosis, Pulmonary Emphysema, and Cor Pulmonale,” 
Norbert Enzer, M.D., Milwaukee, Wisconsin. 


“Pulmonary Function in Bronchial Disease,” 
Edwin R. Levine, M.D., F.C.C.P., Chicago, Illinois. 


“Bronchiectasis, Its Diagnosis and Surgical Treatment,” 
William A. Hudson, M.D., F.C.C.P., Detroit, Michigan. 


“Comparison of Penicillin, Sulfadiazine, and the Combination of 
Penicillin and Sulfadiazine in the Treatment of Lobar Pneumonia,” 
Italo F. Volini, M.D., F.C.C.P., Chicago, Illinois. 


“Fungus Disease of the Lung” (with motion picture demonstration), 
Arthur Q. Penta, M.D., F.C.C.P., Schenectady, New York. 


“Pitfalls to the Early Diagnosis of Carcinoma of the Lung,” 
C. Allen Good, M.D., Rochester, Minnesota. 


Registration will open at 1:30 p.m. and the scientific program will 
begin at 2:00 p.m. There will be a dinner meeting at 6:00 p.m. which 
will be addressed by Dr. Jay Arthur Myers, Minneapolis, Minnesota, Past- 
President of the College and Editor-in-Chief of the College journal. 
Dr. Myers will speak on the subject of “Protection of Medical and Nurs- 
ing Personnel in Hospitals.” 


An X-Ray Conference will take place at 8:00 p.m. and this will be 
followed by an address on “Metastatic Tumors of the Lung,” by Dr. 
Jerome L. Marks, Roentgenologist from the Milwaukee County General 
Hospital in Wauwatosa. 


College News Notes 


On Tuesday, July 6, 1948, Chevalier L. Jackson, M.D., F.C.C.P., Phila- 
delphia, Pennsylvania, was awarded the degree of Commander of the 
Order of the Liberator San Martin (el grado de Comendador de la Orden 
del Libertador San Martin). This honor was bestowed on Dr. Jackson 
not only for his internationally known work in the field of laryngology, 
but also for promoting understanding and good will between the United 
States and Argentina. The presentation was made by the new Argentine 
Ambassador, Jeronimo Remorino, at the Argentine Embassy, Washing- 
ton, D. C. . 

Major General S. U. Marietta and Dr. J. Winthrop Peabody, Washing- 
ton, D. C., Past-Presidents of the College, were present at the reception 
given at the Argentine Embassy on the occasion of the award. 

During the latter part of July, Dr. Jackson participated in a post- 
graduate course in bronchoesophagology presented by the Faculty of 
Medicine of the Clinica de Otorrinolaringologia in Montevideo, Uruguay. 

Dr. Jackson is the Chairman of the Council on Pan American Affairs 
of the College. 

Rene G. Mendoza, M.D., Havana, Cuba, Vice-President of the Cuban 
Chapter of the College, has recently been appointed Director of the 
Sanatorio Anti-tuberculoso “Angel Arturo Aballi,” in Havana. 
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Merle D. Bonner, M.D., F.C.C.P., Jamestown, North Carolina, Governor 
of the College for that state, was elected president of the North Carolina 
Tuberculosis Association at the annual dinner meeting of the Board of 
Directors of the Association. 





Marcio M. Bueno, M.D., F.C.C.P., has been appointed Medical Director 
of the Tuberculosis Division, Fall River General Hospital, Fall River, 
Massachusetts. Dr. Bueno was formerly resident physician at the Sassa- 
quin Sanatorium in New Bedford, Massachusetts. 





Herbert L. Mantz, M.D., F.C.C.P., Kansas City, Missouri, was installed 
as President of the National Tuberculosis Association at their annual 
meeting last June. Dr. Mantz is a Regent of the American College of 
Chest Physicians and President of the Southern Chapter of the College. 





POSTGRADUATE COURSE IN DISEASES OF THE CHEST 
TO BE PRESENTED IN NEW YORK CITY 


The American College of Chest Physicians and the New York Chapter 
of the College will present a postgraduate course in diseases of the chest 
to be held at the Hotel New Yorker, New York City, November 8 through 
12, 1948. The course is being organized under the auspices of the Council 
on Postgraduate Medical Education of the College and Dr. Frank R. 
Ferlaino, Secretary of the council, and Dr. Edgar Mayer are in charge 
of the arrangements. Some of the instructors who will participate in 
the course and the titles of their lectures are as follows: 


“Bronchiectasis: Surgical Aspects,” 
Arthur H. Aufses, M.D. 


“Bilateral Lung Rest (Chamber) Therapy in Pulmonary Tuberculosis,’ 
Alvan L. Barach, M.D., CP. 


“BCG Vaccine—Immunization Against Tuberculosis,” 
Konrad Birkhaug, M.D. 


“Early Tuberculosis,” 
William G. Childress, M.D. 


“Bronchoscopy as an Aid in Diagnosis,” 
Arthur J. Cracovaner, M.D. 


“Surgical Treatment of Pulmonary Tuberculosis,” 
Louis R. Davidson, M.D. 


“Surgical Treatment of Pulmonary Tuberculosis,” 
James S. Edlin, M.D., F.C.C.P. 


“Pneumothorax Therapy,” 
Walter L. Evans, M.D. 


“Industrial Diseases of the Lungs,” 
Frank R. Ferlaino, M.D., F.C.C.P. 


“Allergic Manifestations in Pulmonary Disease,” 
Joseph Harkavy, M.D. 


“Epidermiologic Factors in Tuberculosis,” 
John H. Korns, M.D. 


“Silicosis and Asbestosis,” 
Anthony J. Lanza, M.D. 
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“Resection for Pulmonary Tuberculosis,” 
Herbert C. Maier, M.D. 


“Significance of the Wheeze in Bronchial Conditions,” 
Edgar Mayer, M.D., F.C.C.P. 


“Carcinoma of the Lung,” 
Foster Murray, M.D., F.C.C.P. 


“Use and Abuse of Bed Rest,” 
J. Winthrop Peabody, M.D., F.C.C.P. 


“Mycotic Diseases,” 
Arthur Q. Penta, M.D., F.C.C.P. 


“Applied Physiology in Pulmonary Diseases,” 
Richard L. Riley, M.D. 


“X-Ray Interpretation of Pulmonary Diseases,” 
Eli H. Rubin, M.D., F.C.C.P. 


“Rehabilitation in Tuberculosis,” 
Howard Rusk, M.D. 


“Sarcoidosis,” 
Louis E. Siltzbach, M.D. 


“Pathology of Pulmonary Diseases,” 
David M. Spain, M.D. 


“Streptomycin Treatment of Tuberculosis,” 
William H. Stearns, M.D. 


“The Pathology Associated with Exposure to Beryllium,” 
Arthur J. Vorwald, M.D. 


“Industrial Diseases of the Lungs,” 
George W. Wright, M.D., F.C.C.P. 


“Bronchiectasis: Medical Aspects,” 
William A. Zavd, M.D. 


Drs. Percy Eglee, Grant Thorburn, Edgar Mayer and Foster Murray 
will serve as moderators at the sessions and other members of the College 
are also being invited to participate as moderators for the course. On 
Thursday evening, November 11, a banquet will be given for the phys- 
icians registered in the course. Dr. Richard H. Overholt, Brookline, 
Massachusetts, President of the American College of Chest Physicians, 
will be the guest speaker at the banquet. 





American College of Chest Physicians, 
500 North Dearborn Street, Chicago 10, Illinois. 


Gentlemen: I wish to apply for the course in diseases of the chest to be 
held in New York City, November 8-12. Enclosed herewith please find 
my remittance in the amount of $50.00. 


NAME ADDRESS 


CITY STATE 


Applications will be accepted in the order in which they are received. 





AMERICAN COLLEGE OF CHEST PHYSICIANS Sept.-Oct., 1948 


MEDICAL SERVICE BUREAU 


POSITIONS WANTED: 


Physician from Bogota, Colombia, now in the United States, desires opportunity 
to spend six months to one year in a sanatorium or clinic for the purpose of 
obtaining training in thoracic surgery. Has knowledge of English language. 
For further information please address Box 237A, American College of Chest 
Physicians, 500 N. Dearborn St., Chicago 10, Ill., Attention: Overseas Dept. 


Young Austrian physician at present residing in Switzerland, specializing in 
tuberculosis, experienced in clinical and laboratory work, x-ray, tomography 
and thoracic surgery, desires residency in the United States for one or two 
years in a sanatorium or clinic. For further information please address Box 
238A, American College of Chest Physicians, 500 N. Dearborn St., Chicago 10, 
Ill., Attention: Overseas Department. 


POSITIONS AVAILABLE: 


Position available: Resident physician for tuberculosis sanatoria, experience 
available in all forms of collapse therapy. Credit obtainable toward one year's 
requirement for Board of Internal Medicine. Located in resort area country, 
beautiful surroundings. Exceptionally complete maintenance for self and 
family. Within forty miles of two medical universities. Salary dependent on 
experience. Must have Michigan license. For further information please address 
Box 181A, American College of Chest Physicians, 500 N. Dearborn St., Chicago 
10, Illinois. 


Position open for a chief resident physician and a junior resident physician in an 
outstanding tuberculosis institution with over 200 bed capacity. Salary, includ- 
ing maintenance, commensurate with experience and qualifications. For further 
information please address Box 182A, American College of Chest Physicians, 
500 N. Dearborn St., Chicago 10, Illinois. 


Physician in charge, 60 bed institution, capable of assuming responsibilities of an 
active medical and surgical service. Salary depends on experience and ability 
and includes maintenance. For further information please address Box 185A, 
American College of Chest Physicians, 500 N. Dearborn St., Chicago 10, Ill. 


Pathologist, interested in the development of a research program. Duties include 
routine and special laboratory work relating to diseases of the chest. Salary 
commensurate with ability, includes maintenance. For further information 
please address Box 186A, American College of Chest Physicians, 500 N. Dear- 
born St., Chicago 10, Illinois. 


Resident physician, good salary and maintenance. Prefer young man with family. 
For further information please address Box 187A, American College of Chest 
Physicians, 500 N. Dearborn St., Chicago 10, Illinois. 


Young man to associate in private chest practice, about half tuberculous, half 
non-tuberculous. Must be well trained, either medically or surgically. Reply at 
once. Please address Box 188A, American College of Chest Physicians, 500 N. 
Dearborn St., Chicago 10, Illinois. 


Physician wanted, experienced in pneumolysis, bronchoscopy, pneumothorax and 
also to assist a thoracic surgeon. Salary commensurate with experience. Hos- 
pital in Pacific Northwest, full maintenance, furnished residence for family. 
For further information please address Box 190A, American College of Chest 
Physicians, 500 N. Dearborn St., Chicago 10, Illinois. 


Resident staff physician desired at state sanatorium for pulmonary tuberculosis, 
500 bed capacity, annual salary up to $7,000, depending on qualifications and 
experience. Comfortable quarters available. For further information please 
address Superintendent, South Carolina Sanatorium, State Park, S. C. 


Wanted, physicians with specialization in tuberculosis. Starting salary $5040, 
$6180 or $7920, according to qualifications, with possible advancement to $9120 
a year. Civil service tenure and pension retirement. Must have Michigan license 
or be able to obtain one. Apply Michigan Civil Service Commission, 200 North 
Grand, Lansing, Michigan. 

Medical officers wanted for Glenn Dale Sanatorium, the tuberculosis sanatorium 
for the District of Columbia. Salary range from $4902 to $5905 per annum. 
Sick leave, annual leave, and retirement benefits. One year’s experience in 
tuberculosis required. Address inquiries to Superintendent, Glenn Dale Sana- 
torium, Glenn Dale, Maryland. 








